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The Syn A'allev Forum on National Health is a nonprofit eduijaaonal 
organization inco^poraied, in 1-970 under ihe laws of Idaho. The purpose of 
. 'die Forum is & work lovv-ard the improvemeni o£ die healdi of Americans aftd 
of the health care dehvery §ysiem. The Forum seeks, this ofejective through 
educaiionfel aciivitJie^— the sponsorship of symposia, conferences, and 
'.lectures and the preparation and publication of books^ papers and reports, 
governed by a board of directors of medical professionals and 4ay leaders |j 
the Forum endeavors to carry om its programs at the highest possihle level 
of quality and excellence, * • j v 

Atiiviiies of the Forum' center in Sun Valley, a facihty well suited and 
\eqwipped for sustained serious discussion; The Forum's symposia briftg 
■together leaders and experts to meet; to share ideas, and to review expert , 
papers on aspects of the nation's health problems. Symposium pamcipan is 
include professionals in all health related fields as well as other persons 
associated with or jnier£sted in health affairs, such as representatives of 
'consumers, businessmen, public officials and educators. ' ^ 

S^nce its founding in 1970 the Forum has held seven such symposia. These 
were major undertakings, each lasting six days, involving about 30 parii^-. 
pants, coiicentraiingon a group of specially commissioned working papers, 
andeach producing- a final report of the symposium. " \ 

" Aciiviiies of the Sun Valley Forum on National Health are supported by 
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Foreword 



The growth of ted\nology in health care has been a phenomenon yefleciiv? 
of both ihe capaciiy of modern science an^ medicine lo develop increasingly . 
sopSsiicated methods to diagnose and treat illness on the one hand, and 
the American cotomiimeni to the health of its people on the other. Tfee, 
rapidly rising costs of health care in the United States has become a CTiiical 
issue to legislators, policy makers, planners, and researchers alike, and 
efforts to curb th«se rising costs must be matched by efforts to understand 
the complex political, social, and econornic factors underlying medical 
technologies and health care, costs. S , - 

In August 1977. a symposium entrtted "Medical Technology: The Culprit 
Behind Health Care Costs?" was convened by die Sun Valley Forum on 
> National Health, tec, for thepurposeofexarhinirig the jelationship between 
medical technology and healdi care costs. The proceedings of . this sym- 
posium are'tomprised by a series of papers that were presented at the 
<X)nference*covering.a variety of topics, including siaiisticai evidence of the 
relationship between healdv care costs and medical ledmologies, case studies 
on die development, introduction and use of technology, and recommenda- 
tions concerning relevant public policy issues,. 

Th% National Center for Health Services Research and the Bureau of 
Health Planning are pleased to publish these proceedings in the hope that 
the debate contained within them will assist all who are interested and 
involved in health care in the United States to l>etter understand the issues 
surrounding a complex topic of immense importance. 



Gerald Rosenthal * Colin Jr.. Ph.D. 

Director Director , 

National Center for ^ Bureau of Healdi Planning 

Healdi Services ReseaVch ^ * 

June 1979 . * 



^ . ^ ^ - \ ; ' ' ^ ' ' 

Dr. Roberr J. ^Blendpn is Vice President of the Robert . Wood^ Johnson^ 
Foundaiioii. He previously served m the Department of Health, Education, 
and Welfare, as S{:)ecial Assistant for Policy Development in Healtli and 
Scientific Affairs to both the Assistanj Secretary^ and Deputy Undersecretary 
of th^ department. Dr. Blen^pn is a graduate of the School of Businpss> The 
Ui)iv(?Fsity of Chicago, wjth a master's degree in Biisiness Administration^ 
^ In a<|^idon* he holds a doctoral degree from the School of Public Heajth, 
^ Johns Hopkins University, where lys principal attention was directed 
toward health services administi^iion and research. Prior lo his HEW 
appointment, Dr, Blendon served as. Assistant Director for Planning and 
^ Development, Office of Health Ca/e Prograjps, Johns Hp^ins' School of 
Medicine: and; Assistant Professor, Department of Medical Care ^nd 
Hospitals, at the School of Public Heakh. . . 

Siuart H. Ahman, Dean of The Florence Heller Cradi^te School at Brandeis 
"University, is an economist whose research interests *are primarily in the 
area of Federal vhealth policy. Betrween 1971 and 1976, Dr- Altman was the 
Deouty Assistant Secretary for HeaWi Planning and Evaluation, Departmem 
of Heahh, Education, and Welfare. While serving in that position, he was- 
one of the principal contributors to.fhe development mM advancement of 
the Administration's National Health Insurance projJWlal From 1973 to 
1974, he was also Deputy Administrator at the Cost of Living Council 
where he was responsible for developing the Council's pmgrapi on cost 
containment; He is currently advisor to the Office of Technology Assess- 
meni» the Josiah Mac>' Foundation,, and die Health Cafe Financing 
Administration, HEW. He is a member of tKie Institute of Medicine and 
serves on the board of the Robert .Wood Johnson Foundation's Clinical 
Scholars Program. D^ Altman is chairman of the, board of the University 
Health Policy Consortium located at 'Brandeis University. Dr. Altman has 
an M.A. and.Ph.D. degree from UCLA (1964)and taughtat Brown Univemty 
(Associate Professor, 1966-1970) and the Grad^uate School of Public Policy- 
(University of California, Berkeley, 1976-77)/ 
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Tltis )p.roceeding& h^s been j/.riuen in response to die growing ppbJic concern 
aboui the. huge increases^ln medical care costs. One pan of this <?o»cern|fha& 
been related to whether or not. medical lechnolog)' has causei^ this sh'aip ■ 
rise. If iUias. many have , asked, should not the public, lak^" some foifm of • 
action to slow the gixD.wing cost of i<5day's new njedical tecljniques? j 

Tlie vplume.^a^dieiises ihe,r/?lationship between medical letrhnoloi^y anjf 
healtli care costs.. The J6 , papers presented* here grew put of a-symtiosj^ ^ 
coi>ducied by the Sun Valley Fofuna on National Wealth in Augu^t.XS?7/ 
The puipose .of this Forum was twofold; first, to exarriine . the evideri^e ^ 
relatin^io whether the introduction of. various types of riiedical techpolp|;ies ' 
has been an important factor in the rapid rjse ip health care costs ps^r ihe'y 
past decade; second, to r|\',ifiw die need for and to discuss the impli<faiibns of 
yariipus proposed public sector stiaiegies for limldng future cdsi inpre^ses ^ 
bVconirolling the introduction of expensive medical technologies , • . 
'The discussion was parti<ularly timely, becrause recently most public 
opinion polls and goveinmeiit announcements on health caxe have singled 
• out tj*<.* rapid escalation of costs as the most critical health ca^e problem in 
.tl)/nationVwith many "observers belie\'ing that no subsianual expansion 
ot'hetjith care benefits via national health insurance can be forihcorning 
until solution is found for conlrolhng these costs, , 'One particular 
romponertt— Uk" utilization of higji cbsi medical itKhnologieW has been 
singlecl out by many public figures and researchers 'as a .ke^^ior in the, ^ 
cost increase problem. . . ' • - * 

/in re.six)ns« to these concerns^sewral unii^ within the federal gwernmtnt 
and a number of. indeperident analysis have proposed greater public. .sector 
intmention in die health se< tj^* for purposes- of conirollipg costs. Of par- 
d< ular interest to some is dx^'heed for governmental approval of- expensiw 
new medit al .services or'd^if es. based oil demonstrated effeaivetxess and 
safety, jjrior (o diei) intrcWuciicin-s This .and other proposed interventions 
are Ukelv to be eiven sdCous. consideration by the Administration and the. 
Congress in the lyxi &Fw yeai^i. 

The need fo^a priviite ^roup to examine the role of 
technologjMin the escalation of health care costs 

preseiyf tht'llniicd Stales is ^'idely recognised as having ihe most 
lec^hnologi^ily sophisticated system of medicine to lx» found anywhere in 



ihe workl. Sjnq^ World War II we have, as a ipadon, invested an impressive 
amount, of tax dollars into the advanceme;ii of biomedi^^l research, and 
a bewildering array of technologic advances has emerge4 from thi^ invest- 
meni. *Wh^re ukimate technologies Jiave been introduced, such as polio 
, \^iccine, major cost« reduction^ and profound changes in healdi status have 
followed,f Where no final bfologica] ansxver has as yet been discovered— as 
with cancer or coronary heart disease— expensive technologies lltte cobalt 
therapy or coronary care ^ units have bepn developed with less clear <ut 
resulting benefits. Hqwever, until recently tlie health caie system has 
operated in sucli a way that any new technology could be introduo^ if a 
^licensed physician believed tl^at it was of benefit to his/her patient. By and 
iarge,.such decisions'have been made iiTe$|i^ectixe pt tiieir cost- implications 
* or even unequivocal validation/ With drugs, .Q^coiirse, such a laissez-faire 
a uiiude disappeared many years ago. " 

HQweyer» with the continuous rise in 'health^, care costs, there ;has been 
a perc^nvable shift in American attitudes about tethnology. This can i>c seeii 
^ , in: (If attention Igiven by the media to the costliness of the new wave of 
medical technologies, most recently the computerized tomography (CT) 
scanners; (2) the number of professional conferences and committees estab-* 
lished to examine the possible negative rqle of nrtedical .technologies; and 
{3} the considerable recent activity, vitthin various legislative branches, 
devt>ted to the design of ambulatory care mechanifSms to stem the increased 
use of jn;l>0^ital high-technology care. Concern about the possible 
adverse effects of technology in general, and medical iechrK)logy in par- 
ticular, has bdcomie a regular part of the public dialogue. More importantly, 
and perhaps for the first time in this country, various groups are suggesting 
eiihcr slowing down or evfn temix>rarily halting the introduction of new 
medical technologies. 

The growing discussion ab6ui the desirabiUiy of continued investment 
in <orortary care uAits is a prototypical example of this phenomenon. Studies 
of Toronai^^ care units have showiQ the average^cost per patient treated in ^hese 
units to be nearly double the cost of other hospital patients. From this it has 
IxTn estimated that the present additional cost of intensive care for patieAts 
hospitalized with acute coronary disease is nearly half a billion dollars 
per year. The question increasingly being raised is whether the effectiveness 
of these unitj; in preventing deaths is sufficient^ to jtistify the required 
-national investment. 

The whole 'question of the relationship bef^v^^en health care costs and 
medical technology' is a complex one* As suggested by the coronary care 
example, any public sector decisions in this aii^a could have long-tei m effect^ 
\6n both the cost and quality of heahh care provided^in this country; Because 
uhis is spch a difficuh isssue, there is need for a variety of grou}?s, both public 
and pi ivatc^ to examine .systematically thequestion of what costs are impc>sed 
by new technologies, and t<5*tfiake a careful assessment of the actual need, 
feasibihiy, and |>ossib}e long-term impact of various pr<>posed /public 
sector controls* 
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le r88U0s to be examined 

By necessiiy wc have been "forced lo exfslu^ frW this vol^-rie many 
■facets x)f the problem of m^ical ie<±pology:i|r>rneri^^^^ life. T)!is in.no way 
implies a lack of recogr/iion of their ini^r\ai^op, but raOi^j^.'irefkcts the 
^ ne?d to focus adequai^Jf ^on ihe nanoway^ircoffikpl(ex issi^^ ihe relation- 
ship between health care costs. and ni^ic^l iep]>nologii^./nie' disiurbing 
aspects of technology that will- be ikclu|ed::lr|Mn^ c 
' (1) dial die" medical care system i^ouV'^l lon^roltTtW the developmem 
and dissemination of new'medicjd t<ichno?ogies hf<fc)pfen tod fas i for us lo 
comprehend iheir imjDact on o\/ lives; (2) ihai ihi&94eclia[iologies have not 
lived up 10 our. expeaaiion&/of their benefit^^ndlvidua,! patient care; 
' (3) ihai the age of'tech-nologits is forciag us lo^ace wianswerable questions' 
" about the nature of life, Wsuch instances a/i^ Karen Anne Quinlan case 
or cloning: and (4) ihai/ihese lechnologi^-^ave led io a dehumanization 
(Jf health care by repiaftng what rightf^ll^ought to be a more personally 
caring service. ,. / " . , / / ; 

Many .of these e>a/uded i^sues.are cyVrenily being addie^sed by such groups 
as ihe/ Institute 2f MedTpne of j^e N^iional Academy of Sciences,, the 
I^aiionid ResWch C<^*icil of /he Assembly' of Engineering; and the 
•Instiiuu- of -^tid Eihics.^ Each is, quite appropri^iiely. ^ubjeci, 

raWr for i<i.2e}33ra^'^>depai im'esiigaiion.^ , . • 



Outline of Moceedings and suntrhary of findings 

^ lerni ymedical lechnology'^ is a very general one whidi has many 
nings d^Jending on the user. In the world of medicine it can encompass 
./ihiogjrom sterilized bandages to^open-heari surger>'. In order to focus 
,.M hoSC the discussion of this tefra %vas narrowed lo include only those 
iirhnologies that appear to have a high potential for affecting heakh case- 
cosuVTor purposes of discussion, these technologies have been subdivided 
into'ihree raiogories: ^ . 

I.nrtiose that require large capital expenditures to purchase— for exiimple. 
the CT scanner; " 

Those that do not require large capital expenditures or high costs of 
'attendant per.sonnel. but have potential for" enormous utilization because 
of the large number of providers who will hay< ready access to them— for 
, ' / example, certain surgical procedures or common laix)rator>' tests; and 
/ 3. Those with high personnel costs— for example, renal dialysis. Qther 
' ^technologies, which are noi believed lo have a significan^i- impact on the 
" cost of medfcal care or which do noi diiwly involve patie^^care, aK* not 
. ' , spe<ifically addressed. ^ ' ^ > 

The first section of ^he volume provides an overall perspecit^ o?v,the, 
main .issue addiTssetl by the Clonfereiicc: Has medical technology signifi- 
cantly impiuted on the per-unit costs of*heahh care and on^ national 
expendfiurt's for these .services? As a prologue to this se^^ion Blendcfn and 
Moloney trace the national events of the last de<ade. They point to ihe fact 
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thai *'ihe Jphiison adroinisiradon guite deliberately avoided asiang^^t^^ 
coun.iry to^mal^e a choke beiw^n contiiiuin^ the i^'ar in/Vieuiain and 
emcting the sofciai piograms of the Great Society.'; They, mamiam .t^^^ 
decision to pursue both goals led to ajn^ajor inflationary spiraK Beti^^eei^ 
1965 aj\d 1972 me<3ical <ferex:ost$ inoreaipi by Mmost 50 percent and hospital 
charges by 129 percent. During. this periodr health expenditures grew from 
.2 to 8 percent of ihe^ederal budget. Efforts at cost control were aimed initially 
a^ calling for voluntary," self-imposed ' restraints^ and ai. improving %e 
nianagen^ni of the nation *s hospiialsx When these efforts did not succeed, 
the government attempted to regulate the syS,em through lir^iting .te 
expenditures and through utilization controL Despite these ioterventions/ 
health expenditures continued to iacrease faster, than expenditures in oilier 
segments of the econoniy.^ Only the w^ge and price controls instituted by the 
Nixon administration significantly changed the rate of expenditures of 
health, care in the United States after the enactment Medicare and Medicaid. 

Aliman and Wallack then evaluate the exteui to which technology ca» 
be ]igxpli<"*^t^I in loday'l health care^ost prolSlem. They point to the conflict- 
ing findings on the role tccImologS* has played in increasing costs. They 
die the .testimony' of 'Clifton ^ Gau^^ before the^ President's, Biomedical 
Resc^nh Panel concluding that . . ne^ Health care technology is a major 
anise of the large^yearly increases in national health expenditures.*'. One 
year* later ^elma*^^Mushkin and hec colleagues from the Public Services- 
Laboratory of GcWg^nown University reported that ''biomedicals research 
on balance reduces health outlays rather than increases [them]/' In present- 
ing the cases for and against technology, Altman'andWal lack caution the 
reader about the many methodological limitations that have prevented 
iVfi^ed measurement te<lmi<iue$ from being used to evaluate the impact 
of technology, Ncvehhfless, ihe authors conclude that the evidence siiggests 
that **the spread of complex technologies to more hospitals and due develop- 
inent and deployment of expensi*^<^ diagnostic and'^therapeutic equipfnent 
leaves hi I Ic doubt that the x os^ of a day or a stay in a hospi tal has risen signif i* 
canUy in the past 15 years Ix^causeof technological advances and diffusion/* 
^llie author!> ako qnesiion whether odier savin,%s <<>uld have been large 
enough to offset sui h hospital costs im reases in an esumate of the impact of 
tiThnology on lotal natiqnal expenditures for healih services, 

Sciiovsky, in her paper, attempts lo demonstrate' the effeci, not of major 
UThnok>gi<al inhovatiom. but of tfie ancillary services used to treat common 
<onditions. ReferViag to^ the Vost-of-iliness ^studies conducted at ""the Palo 
* Aho Medical ^(^search Foundation in ihe periods 1^51-1964-1971. she notes 
that, **with minor exceptions, am raising changes \n treatment outweighed 
cost-saving changes . v l so that the net effect of changes *in u^atment were 
ge^H*raHy cos^-raising.'^ She goe.^on to say that *'we found thai the main cost- 
, ^aising^at lor in both periods was the steady increase in the use of ancillary 
s<*rviccs such as laboratoiy tests and X-rays, both in and out of the hospital.'* 
t hrough a series of esiimaien, sht( concludes that J>etween $4.8 and $6.7 
'1f>ilh<>n ,may have been spent for outpaiieni Isiboratory tests am! X-rays in 
197.5 accounting for S^-fS percent of total jx^rsonal health care cxpencHiures, 



Using Ihe Massachusetts" General Hospital as an exainpk ol the effect of 
tecHnology on rising hospital costs, Sandew notes that while annual patiem- 
days changed little ^from 1965 to 1975, 1.862 new employees were ,^dded. 
This, coincided, -he said, with the introduction of ien,iniensive care unm. 
•He adds that new roles Vere needled lo service the equipmem embodied an 
die technology. He p<?inis to the Department of Inhalation Therapy at the 
MGH as a pariiculaily cogent example of growth. That department gre^ 
from four technicians on a budget of $32,333 'in 1959, to 70 technicians with 
a budget of $884,000 in 1976. He concludes that "at least m the teruai;y care 
«• setting. iechnolQg>' can indeed be 'b}am<^' for a substantial portion o , 
rising hospital costs/' The <Hithor points to the forces both internal and 
external to the health care sysieixi that have encotiraged extensive employ- 
m'en t of lec^nalogy by iheliospitals. Among those forces is A pubhc gdverired 
by ihpibelief ^hat technology is a B6od .thing, the cost reimbursement system 
. of th/loveinment and other ihiVd party payers, and ijie lack of mceni^yes 
for consolidation of services among neighboring hospitals. • - 

The iiecond section- of' the volume considers the different types of. tech- 
nologv which appeat to be most 'crucial in terms^ th.eir cost imphcauons... ^ 
-As a prelude to this-seciion, Ho.eni/jai differentiates among types of medial 
technology on the basis' of the nature of their future costs and-benefm. ,?^e 
piesentv a typolggy of medical technologies based on. their medial objec^ 
lives ie diagnosis, ^sun'ival, illness management, cure, prevention aifd 
sy^iem management. "To the extent ihat distinctions can be made among 
lyp^S-of technology on the basis of expected costs and benetjts. the task 
developing policy: in' this sensitive area might be made more mdnageable.- 

he states. " ' . — , , , ,i 

Till ee case studies follow that focus on the nature of the development and 
diffusio-n of medical technology. Retligr^vkws the history of renal dialysis ■ 
and transplantation and recounts the events, from a Pfl^'^^^^^'P^^'^^' 
leading to passage of the Social Security Amendments of 1972. Section 2991 
of that law exteixied Medicare covetage for chronic kidney failure to more 
than 90 percent of the population. On the basis of this ca^e. he notes that the 
developmetu of medical technology' occurs over a long period of ume, is 
typically international in character, and draws broadly from leclmical 
advances in medicine and from developments external to medicine. Thus, 
he concludes, there is no logical place to intervene in the development 
process. Clommenting on the diffusion of medical technology into clinica 
practice, he states that "'the instiiuiional pathways by which new medical 
UH-hnologics flow into actual use arc numerous and diverse. There is thus 
no centralized institution responsible for the intioduclion of technology 

io use.*' ♦ • " ' .|i 

- WiUrms et 'al . using the policies associated with the CT scanner as iilu>>- 

traiive of government policies regarding the developing and diffusion of 
^ medical technologies, note that CT scanners were diffused before iheir^ 

effica< y and safety were assessed. Th(»^' state thAt "no systematic assessm<^ni 

has been nnKic of tlie benefits aml<ircumsian<es under which CT scanning 
. should be used. No Federal ag<-n(7 has a mandate to require. !und. or conduct 




. large-scale clinical irials meeiing; high siandards of .experimenta] design 
that could help determine il(^ ultimate position of CT scanning in the 
piactice of medicine.'*- They }>oint ;io other deficiencies in federal policy 
that have impacied upon the diffusion and use of CT scanners." These include 
ihe .absence of clearly Mefinad indicati6ns for use that handicaps planning 
acuviiies. gaps in the Certificate- of-Need laws that allow Uie regulations 

, t:o be circuirivenied by'imtallation of a scanner in a sewing not subject to. 
rmUfi^, and the reladvely open-eixded federal commitment io" finance 
services, with costs rec^ving little scrutiny and "charges bearing no necessary 
relation toasts. . * . " ^ ' , 

Finebefg focuse.^ on cun-eni mechanisms thai promote ih^ increased use 
of clinical chemistry lesis. Hi> points to factors such- as automation, increased 
insurance coverage, financial .incentives to physicians and hospitals, 
physician training and the practice, cff defensive medicine as comribuiing 
to the rise in, use of chemistry tests; often without any change in health status 
for the paiieni. ^ ^ 

• The third section ofuhe book suggests possible policies to conirdl the costs 
- aiiributed to the use.ol medical technologi<?s//?o66jm- suggests' that it is 
possible lo aniidpaic the consequences of 'applied research' while it is in its 
developmental stage. He- assent that such assessments "could provide a 
mor^ rational basis for certain priority decisions that might serve to inhibit 
the development and introduction of technologies with unfavorable 
•cost/benefit ratios." \' " 

After a surve)' of the forces within the medical tare .system that affect the 
acquis! lion and use of medical technolog)-, such as the fee-for-service 
reimbur-semeni system, increased specialization, the use of technology > 
acquisnion by hospitals K) attract physicians, and the pressure for new 
treatments and technologies in the face of severely ill patients. Sr7iroeder 
and SJwtvsiack review current policies affeciiirg technology use and suggest 
aj3|iropriatc responses. The author^ note that capital regulations, of which • 
<::<*rtifuate-of>Need is one example, have not been very effective in the past, 
but view ihe National Health Planning and Resources Development Act 
and us attendant changes as providing the stimulus for a more criiital 
review of proposefl new .services. Changing, reimbursement mechani.sms 
for l^ih physicians and hospitals is seen by the authors as a ne<es.sary first 
step to cost control. They write thai if the preseni incentive system is not 
altered, 'then it seem? to us much k\ss^ likely that any o{ her mechani.sms 
tlevised to allocate resources will be successful." In addition, alternative 
delivery systems, such as Health iMainienan<e , Organizations, which are 
consrramed to operaut under affixed budget and^ierefore must perform 
some rationing of technoiogi< a| serviws. should be t^ouraged. The authors 
also argue for increasing Regulatory conirpl over physidan supply and 
specially distribiition; enhan<:ing the Professional Standards Revit-w 
Organazation mtrhanism by developing, at the national level, a [jrocess 
•of technology evaluation and 'standard setting that would require the 
National Institutes of Health or other ftxleral agency to issue a social and 
economic impact staiefncni before funding development of ftew technology; 



and coordinating ihe reimbm-seinent meclli.ni.>m with FDA-iype regulaiions 
gQvmiing the market .dissbminaiion of ^ _ 

Enthovefx M aY^ue extensively against aifempis to .control cosjs by 
imposing economic" and lechijical regnhuion on providers. Instead, they 
suggest ■losiructuVing the delivery and payment sysigycn in a manner that 
alters the financial incentives facing providers, The basis of their proposal 
tlie creation of competing capitation-financed plans. Fmanaai^d 
would be based on actuarial categories chosen to capiurejnosi of the 
pi^edictable variation in medical need. J^remiums- would be determined by 
individuiil health benefit plans in ^a . compeiiuve marketplace. For the 
npn^po^r a refundable lax^ credit ws>uld- replace the present open-ended 
tax exclusion of emplo'yer contribuiidn^ and the tax deduction of indnqdj^J 
premium contributions usabW only for premium payments to a- qualified 
health plan.. For the j^oor, Medicaid would be replaced with a voucher 
. system that would be applicable only to qualified plans. Medicare bene- 
ficiaries would be permitted to direct that the cost Iqr i heir actuarial caiegorx 
be paid to a qualified health plan. Jn all categories, additional benefits • 
t ould be elected, but would be paid for indivrdually. In addition, the authors^ 
propose several regulatory mechanisms tha\ would enhance competition 
•between qnalifiCd plans. Specifically, they apgge.si open enrollment to give . 
t«verybody a choice ampng plans; communif raiiiig lo remove the mceniive 
of plans to seek out preferred risks; establishment of a limit thai a family 
must pav out of pocket in a given year; mandatory iniorroaiion disclosure^ 
u> assist' consumers in. selecting alternative plans; and premium, sptiing 
by market area based on I0C4I experience rather than on naiiona! experience. - 

M«r/{v urges the estabhshmeni oi atedoa! coordinating agency to analyze 
the appropriateness and need of the application of new lechnolqgy. He 
further asserts that a federal commitment in the form of a stable level of 
funding is ne<x>ssary to sustain the biomedical resrarch effort. He maintains 
ihat previous shoriMerm agreements with the National Institutes of Health, 
which reduced support in one year and increased it the next, have '"probably 
UxUto ineffic iencies in the research enterprise and iinpa'itetl the cost effective- 
ness of pnblicany supported biomedical research." 

Gnm <md Cooper suggest five'approaf»hes to controlling medical tech- 
nohjgy. For anv of the approaches to be meaningful, however, they urge 
thai ;m agemy be established that would be responsible for cvaluatrng the 
<>ffi<a(y and cost-effeetivcncss of medical technology. Specifically, they 
"propose instituting planning controls .such us setting a national limit on 
K^af>ital expenditures controlled 'through the Ccnificaie-of-Need program 
' *or expanding Certificate-of-Need authority to include physicians; ofJia:s 
and clinics and to require rccertifitaiion of fac ilities; reimbursement limits 
stich as caps on hospital revenue increases or establishing technology- 
sensitixe fee schedules for physicians; direc i market regulation similar to 
FDA rcc3U»reuu>nts- lor drugs and medical devicrs; changes in physician 
tjii^ining such reducing specialization or c>cUuating physicians as to the 
(Honomit c onseciuences of their decisions; and consumer education. 



In response to ihe aj^giimWius of Eniiioyen-Npil and Gaus-Cooper; Beman 
:and^M^ovcy exajuine certain observations in ilie Enthoven-Noll paper tq. 
/scf ^vhyMespiie a $harp set oi^scholasiic argumenis that regulation cannot 
work,Tegulation is in fact coniinti^lly increasing and broadening. They also 
explore the consequences presented in the Gaus-Cooperj>aper to poi«. out 
■ potential side effects of various regul&toi^ iriien'eniions. Finally, they-, 
^suggest a sira/egy lo"^ bring the rate of ina-^ase in national, healtl'i care 
^expenditures into line with the overall i-aie of growth in the economy. The 
stisategy attempts lo avoid the side effects of targeted regulatory strategies, 
noted by Eothoven-Noll and Gaus-Gooper. It aims to leave resource all oca' 
lion di'cisions to hospitals and local' plapning agencies, .>'hi,le providing 
them with specific" recommend#ions by national scientific advisory com- 
mittees on how to allocate tliese resoufces. / \ 

Responding to the Gaus-Cooper paper, Heyssel makes the distinction 
between a general suategy for cost containment ayid one. dirmed^mainly 
at technology. He. dismisses the laite*. suggesiit^g liiai to attempt it would 
•lead to greater problems. Like Enthoven and Noll, he rejects the regulatory. 
Approach. Instead he proposes "fundamental changes in the reimbursement 
of providers, chaiiges in the tax laws lomake the consun^r awa^e of the cost 
implications of the available choices, changes in covered benefits, mandated 
changes hi cvahtaiion of lecl'mology, restructuring of the deliver)' system for 
capii;,(l inierisive--high operating cost— technologies, and changes"S« 
Ifncjlical education." „ « _J 

fClarnwn questions the unqiiical use of the freqiieni siaiemeni that, 
one-half of the increase in per-patiejit-day hospitarcost is due "to more 
intensive use .of services. After a detam^d adjustment o^ihe patient-day cost 
increase data, Klarman includes that the increase due to price chaiiges is 
about two-thirds, and he thus reduces the impact of "intensity" to qne-ihi^. 
KUuman farther questions whether anyone can really say anything about 
the impa< i of t^hnology horn the cost increases due to intensity of sen'ices* . . 
In ihe reniain(|er of his paper, Klarman iTspond5j.,ia the policy opii<^^^^ 
proposed in the £nihovei^NQjl.a«d Gaus-Cooper papers. Lik^ Enihoven- 
^^^^ "^^^ more copayment. Wliile he geiltrally agrees 

%vHh the argunjenis set forth by Enihovcn-NoU against regulation, he does 
not vieK the HMO or other competitive forms of health care delivery as a 
major jjolicy option. 

The last section is u sUmnian- of the conference, and present.<i the major 
findings and, where possible, suggests a .series" of options on what tyix" of 
a( tion the government mightjftJla\ 

kis hoj)ed that the papers will serve as a valuable resource to public 
sector de<ision makers responsible for deciding what the government's next 
moves will be in the battle to tontrol medical care costs. ' 
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To many viewers of American^ pubiiq policy, a naiionaf^ymposit^m on the 
effeci of !ne<^cal lecbnolo^e/on health care costs must seem an anomaly. Ii 
is veil known ihai the United States devotes more of its resources tosdentific 
Xesearch, traii^ing; and technological devfelopmeni t^han^do most other 
industrialized nations. Our, substantial space progratn, explorations of 
nucleax energy, and major investments in biomedical science do not $uggest * 
a natidn il?eply troubled by the possible economic side effects of continued 
scieniifit and technological advancemenu \ 

In fact, that advancement has been a major factor in our continuous 
economic growth. Yei> in the fields of health and medicine, the rapid expan- 
sion of technology now has emerged as a major s||^rce of public concern. 
Why has tliis happened, and particularly in n^jtinp, where improvements ' 
in medicpl care have often resulted directly frort new technological advances? 

The purpose of thi§ paj^er is to provide a perspeaive on the' national * 
events leading to the thme of this symposium. In developing this perspec- 
tin*, we will first trace a series of events starting with the Vietnam War and 
the G'jfeat Society, and then examine the evolutipn of the federal government's 
efforts to intervene in the medical cost problem. 



I 



How th^ Vietnafn War and the^Great Society set 
the stage tor ttie cost control issup 

PHor to 1965, most Americans believed that the health sector contained 
sufficient internal controls so that growth could be self-regulating. It was 
commonly thought that government should play a very limited^role in the 
medi< al fields despite i he fact that for tiventy years health care costs had been 
rising at rates well ahead of the overall cost of living The rate of increase 
was of only minor concern lo the American public becatjse the atrjounts of 
money ac tually spem did not preclude the ^eveloptnent of other highly 
desired social pix>gr^ns. * . 

But from 1965 to l!)72, tfiere occxxrred a series of national events ihat, in 
the writers' belief > inadvertently propelled the federal government into 
responding to inflation in the health field with a sense of purpose and a 
degree of regulatory intervention which could not have been imagined a 
decade ago. These events,' especially the Vietnam 
legislation, created inflationaiy pressures whicb^ 



Itr and the Great Society 
caused a fundamental 
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cKaage in Americans' perception of the role that government should play 
in healtli affairs- The major im|>eius (or the change w^\s the fact that the 
federal government simultaneously expended |120 billion for a war in 
Vietnam, enacted > flurry of "St^ial legislation which included more than 
500 social programs, and implemented a major tax reduction.^ ^ ^ 
*The critical* point with regard to subseque^it social policy came in the 
mid-1960s. At that time, the Johntan Administration quite deliberately 
avoided asking the country to make q choice between continuing the war 
in Vietnam and enacting the social programs* of the Great Society. Despite 
the inounting costs of both, restraints were aot placed *on consumer or 
public-sector domestic spending, nor on growing military commitments.^ * 
This conscious policy, in turn, led to a major inflationary spiral. The cost of 
livingNincrease jumped from one percent a year in 1965 lo almost si^ percent 
by 1970;^ the federsrf%eficii rose from $2 billion in 1965'to $23 billion in 1972> 

l^cw federal health initiatives played ^ prominent role in the overall, 
inflationary spiral. The Great Society legislation included two new govern- 
ment programs, one designed to offset medical caVe iot the aged, the other* 
for tlie p5or. The enactment of these two programs marked tl>e beginning 
^ Ihe large-scale growth of American public insurance and due dramatic 
inxrrease in federal budgetary contributions ito the health sector. ^ 

Fe\>( Americans foresaw that simply .changing the way Americans fpaid 
for their care would result in a phenomenal growth in the costs of health 
care. The general belief a.t the time w^as that doctors, hospitals, and nursing 
homes would merely be paid from a different pocket. It was also generally 
assumed that insurai[ice would have no effect on the way healdi services were 
provided. Hwvever, once the financial barrieirs to obtaining care tvere 
removed, and individual oui-of-pocket cash payments for medical care 
fell from 53 percent to 38 percent of health expenses; health institutions 
began (o behave quite differently, and an inflationary spiral began.^ 
Hospitals in tHe United States began to baild beds at a much faster rate^ 
dramatically upgraded the kinds of service tlVey provided to patients, and 
.markedly increased employees ^ wages.^M^ The resultant increases in 
cx>sts. strikingly illustrated in Figure I, were enoitnous. 

They came as a surprise lo many Americans, including public officials, 
distinguished medical leaders, and the American press. For, as shown in 
Fig. 2, by 1971 national health expenditures (public and private) exceeded^ 
the burgeoning expenditures for defense required by our deep, if reluctant, 
involvement in the Vietnam War.*^ As shown in Fig* 3,^^ approximately 
$39 hillion was spent for health care in 1965, but by 1972 national public 
and private health expen^litures had increased to almost $83.5 billion. 
Concern about this startling rise intensified ^vhen it was realized that fully 
half of the difference Ixtween these years — or $22.25 billion— ^vas due to*^ 
inflationary increases.^^ While not all o( them were due to economic pres- 
sures within the health field itself (there xvas a high level of inflation in the 
economy in general at thai time), inflation ran strongest in the health area. 
As stiown in Table 1,|^ the consumer price index rose by about one-ihird 
during the period between 1965* and 1972. During the same period, medical 
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care costs rose almost 50 percent ^nd hospital charges by a phenomenal 
129 percent Thus, between" 1965 and 1972, health expenditures grew from 
2 to 8 percent of thc-federal budget # 

These huge and inJlaiionary health exfi^endatures caused a number of 
reaciionsc They became a major target, for pohiical leaders who wished to 
institute counterinflationary methods and began to.posf a serious threat 
lo the enactment of other sociaFly desirable pmgrams. Funhei^o^^e, they 
put in s^pous question the recurring issue of a future national'* health 
insurance program. For years, many Americans had b^n atten^pting,to 
bring the United States system of ip^urance coverage up to the standards of 
Canada and Western Europe. These counuies had deyeloped i^isurance 
sy^teins. which provided protection for 98 percent of their citizens and 
covered almost" 90 percent of the costjs of providing health care services* 
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' In'cojiirast, public and private iwurance in'ihe United States provides 
coverage for about 90 percent of the poputeiion, and many Individual 
citizens re-main responsible for a ihifd of Ae cOsis of the care that ihey 
receive." '-^ '* As a result, many Americans find our system of insurance 
coverage inadequate; as an example, they point to the 'financial disaster 
encountered by families unfortunate enough- to have one member develop 
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lJ AH hems .\ 3 . . . .. V . . , " 33% 

. 2. Food V ..... . r: . 

3^ . transportation . . /W, \ ..... , . . . * * 25 ^ 

4. • Metrical care * \ ^ * 48 

5. Hospital charges (semi privalp room) ^. . 129 

a calasut>phi<^ iJlness*^^ In addition/ only mimnial inksiifance is available 
to fover the. costs of outpaueni medi<^l $ervic(];$.^^ This creates additional 

financial h^jcdiship and often causes individuals to delay ^etting,needcd 
medical care> ilius inaeasin^ their chances of becoming seriously ill.' 

^ li was apparem by 1972 that the national desire for better health insurance* 
could not be addressed unles^i&scalating health ^re costs could be controlled. 
For example* if the .inflationary portion of the increase in expenditures 

. between 1 965 and 1 972~|22.25 billion— had been kept at hall of that actually 
experienced, then the United States could have used the other half ta enact,* 
in 1977, a national health insurance program similar to those ol Western 
European. countries* Bur the unique brand of inflation permeating 
our economy iiQy^e ■1970s has made this decade a particularly difficult one 
in which to inuroduce major social legislation such as a national health 
insurance program. Tliis form of inflation, termed '"demand-pull inflation/* 
characterized by the simultaneous rise in both unemployment and inflation, 
has defied our standard econoraic attenfj>ts to bring it under con trpL It has 
left both pur national political leadership and ouy economic experts with 
an unusual sense of UncertaVniy about die future performance of our 
economy and. therefore, a rductance to introduce expensive new social 
programs.^^ • ; ^ ' " 

^hc nation faces* three other constraints to exjxinding our health financiY^g 
programs. First, ev^i without a national health insurance program the 
United States already has a relatively high-cosf health care syst^ 
(Table 2),^^ Second, during the last decade we have experienced one of 
the Western World's lo3*^est rates of real economic growth, so that new 
dollars are"* unavailable >ior such a venture <see Table 3).^^ Third, pf all 
Western countries we continue to devote the largest share of. our ecorfomy 
to defense spending, so that it is nnDore difficult to find resources 
that might be devoted to health and medical matters (Table 4).^ 

The forces m6ti\^ting expenditures for social programs or for^efense 
are quite different Defense-- expenditures have been made in response to 
our national desire fo maintain the ability to deter either conventional or*^ 
nuclear attack. We maintain this ability on behalf of Canada and a number 
of allied Western European and Asian co\mtries as well as on our own. 
This conxmitment to tire defense of other nations has led the United States 
to spend a larger share of its econt^y ^t>n defense than dp most Western 
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coupirie^ in fact, in recent years ih%VniitA. Sims' defense expenditures 
^ ' ^ have bee.n very similar in size lo^ those of the Soviet Union. Expenditures 
for social programs, on the other hand, have been made in response to 
domestic political pressures rather than to the potential threat of mter^ 
national events.^^ 

Although there is oot, in theory^ a direct relationship between these 
different types of expeaditure. our actual history in the l>Qst-Korean %^far 
period suggests that: (1) there has been very little growth in the share of 
the Gross National Product devoted to federal expenditures, and (2) withm 
ihis self 4rriposed ceiling, the size of the defense budget has at least indirectly 
affected the: amount of funds available for domestic social programs. Overall 
federal expenditures have risen only about one percentage point every four 
,and a half years-from 18 percent of th^ GNP in 1965 to 23 percent in WIP 
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Simuliaixeously,. a"* d^arease pi nadohal defense ex|>^diim:es hkt b^eo 
acxompankd by nn Ihaease in ^pendiWres for domestic ^soaarprograi^s: 
defense expendiiures )iavi dropped frotn Q^S percent tp 5>8 percent of the 
GNP from 1960 to 1&76, while exp^enditures for domesiic social programs 
have increased from 5.8 percem to IS.^jj^ ~- / / 

In order for the United Stages lo.expind its health- financing systet|i to sT 
significant degree, experts believe it will have to remove at least. one of 
four enoimons obsi^cles. We mus^t eiiher: (1) ra^uce the cost of the/^^ 
health care system, (2) substantially improve the country's real e^^n^iiiic" 
growth, (vS) significantly rediice spending -for national defense* or reduce 
expei)dituVes for other social programs ^welfare* housing, etc.). In pe minds 
of many> solution (I) seems to be the roost feasible. Given the sW^ness of 
tl^e country's economic recovery, the intransigence of the Soviet Union in , 
arms limitation talks; and the pressures for other social areas, d>at solution 
seems the only real alternative; reducing therelative cost of the'currerit health 
car? system may well be the esisential step toward realizing a longsiati^ing 
hope— the enactment of national health insurance* \' 

Thus, the impetus ejftsts for serious governmental efforts to con4 
medical cai'e cost^- However, unless we trace the evolution of these efforts, 
it i$ difficult to imagine how they have Come to IpcuS. specifically on the 
issue of controlling medical technologies. . 

y ^ \- ^ - ^ / ^ . ^ ^ - 

EarlWr governmental efforts at cost colhtrot' 

By 1968, it had become clear that improv^Kl public and private health 
insurance coverage, while greatly increasing the financial security of 
individual citizens, had also generated a wave of inflation in the health 
field. As a results a number of academic economists and political conserva- 
tives, called for a reduction in the scope of public and private in?liranioe. 
They argued that control of inflation required less> not more, health insur- 
an(*e coverage, Although their arguments were considered technically 
sound, ih is approach was no\^ politically viable. Americ;^ns were not 
considerccl willing to return to personal payment of large and unpredictable 
medical bilJs^as il>e price of slowing inflation in the health sector. 

In the searpli for a workable solution, the federal government's first choice 
,wa^ to call for voluntary, self-imposed restraints. These efforts included 
blight adjustments in Che^design of private and public health insurance 
payme>M systems. In addition, prominent individuals serving in private 
> agencies were asked (o define and plan on a voluntary basis for their com- 
munities' health needs.^^ These voluntary efforts were largely ineffective; 
the inflationary pressures were great that private planning bodies were 
unable to make the kinds of decisions required to curtail the rapid infla- 
tionary spirak % 

A second effort was aimed ai improving the management of the nation's 
hospitals. It was reasoned that if hospitals had a ^'managerial re\jolution/* 
and thereby r<*du<ed their inefficiencii;s and improved their apparently low 
levels c^f prodtK liviiy. inflation might Be broiight under control,^^ Thus, 



the Uniied'$iate§ inyesi^^ in prog^ramfi lol improve the quSkli'iy o£ 

coBunuing educaiion progratAs f^or hospital .administrators, Ai the same 
tinie, hospitals began' to implement advanced management techniques.^^ 
A curious r^esull of this e£forc wa§ ihairexpenditur^s grew at an even faster 
rate as better .trained managemeni teams entered the hospital sector. Some 
have speculated that this might be because better management made 
hospitals more adept at aiwacting resources to im.prove the quahty of iheir 
indiyiduai insiiiutions. In any case, the result ^vas in sharp-contrast to ^ 
the expectation that overall expenditures would be reduced , 
. With the apparent failure of these two efforts.'^any Ameri9ans be^n to 
move, a way* from their traditional, assuniptipn that the healtlx sector could 
be self-regulaiiiig and toward the belief that )here was a need for more 
gqvernmenl inyolvement and regulation. Here, however^. the exact nature, 
•of (he mandate was unclear. Many people had serious misgivings about 
the uj^efulness of a stepped^up federal rok and/or little trust in tlje ability 
of ihe government to administer effectively any inierventions whi<^i on the 
surface might be appealing. However, the general feeli/xg eventually 
prevailed that the ^gov^f rnment had to do something more. • 
^ As a resuh, the United States developed a series of interventionist media- 
nisms by which the government, wthout taking over the ownership and 
* operation of the major healthJnsirtuVions, started to play a major regulatory 
role in the provision of medical care. Xt instituted (1) limits on the prolifera- 
tion of costly capital equipment and facilfties, and (2) limits on the rates of ^ 
hospitalization* Limiting capital expenditures w&s a form of regulation 
termed **frani:hising/* Prior to this time, hospitals had^ independently 
decided whether- the>f wished to construct new facilities or clinics. As a 
resuh of ftianchising, an external public agency now would be empowered 
to decide whether new capital facilities could be constructed in a given 
geographical area/^^ Limning rates of hospitalization^.the second control 
device/ was a form of regulation termed "utiUzaiion control/' This form of 
intervention was developed in response to^the growing belief thai current 
forms of .health insurance encouraged expensive overhospiialization.^^ 
External bodies now would supervise wh*> ^should use the hospital and 
whic h services the hospital would provide. Thew hope was lo reduce the 
country^s hospitalization rates to a point where they would be more com- 
parable to rhose foand' in Western Europe and in. health maintenance 
organizations in the United States. 

Neither of these two types of regulation proved able to limit substantially 
eiiher ih(^ rate of growth in health care, expenditures or the health care 
component of the Consumer Price Index. Health expendirures continued 
to imrease faster than other segments of the eronomy. Mean^\^iile, the general 
national economic outlook rerriained bleak. 

In 1970, a new administration attempted to slow these inflationary forces 
in the oven^ll aonomy by using a combination of conventional economic 
tools of resiri< ti\*e monetary policies and federal budgt^i austerity. However, 
as can bt^ se^*n in Fig. 4» the results of this policy were again not what we 
had hoped to achieve. Not only was the country left with high levels of 
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infiation, bui the unemployment r^te suddenly jumped to Jevels highfr 
than any since Ihe Great Depiession.^ . ^ 

This alarming simation created a ftlirther shift in public attitudes toward 
the federal government's taking a direct role in the management of the , 
total economy. In response, the Nixoi^i Adwinisti^atidn undertook wage- 
and price controls* This was the first time such a drasiic measure had ever"^* 
been employed in peacetime. The action gpave the federal government 
unprecWi^nied authority to. intervene in the health care economy* Only 
such a crisis and such a progiam could have led to a policy that allowed an 
external body to determine the prices that could be charged by private . 
hospitals and ph|^sicians. . . 

The results of this particular intervention were dramatic As shown i»/ 
Table 5> for the first time in a quarter of a century hospital and medical 
care rates of price increase fell below those for the overall cost of living. In 
the years between the enactment of the Medicare and Medicaid programs 
and the beginning in 1971 of the Economic Stabilisation Program, tli?^ 
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Oatisumer |^ic€ Ijidex for semiprivaie hospital, room charges ino-eased 
at avp^^" of 14.3 percent per year.. During the Economic Stabilization 

♦ Program- year3> the ijjaease dropped to an average of 5,6 percent a year.^^ 
Of all the inierveniions attempted, this progi^am has to date been the only 
one since the enactjnent of Medicare ^nd Medicaid that signifiainily changed . 

% the rate of expenditures for health careUq the United Siatesi^ 

By the "end of 1974, the general economy had begun to improve; and, as 
prdmised, the Economic Stabilization program came lo an end. a result, 
federal limitations on the prices thai hospitals and ph^'sicians could charge 
were lifted. When this happened, medical care prices jumped Jmji4r4>?^^ 
They nMv continue to rise at a rate similar to thai , before t^^e Economic 
Stabilization Program— 1^ times as f^i as the overall cost of living,^^ 



Future federal initiativ(&s - 

Wc now have a new administration in Washington" which has indicated 
that naiioniri heahhJnsurance sull remains a major priority: Clearly, if this 
is to Ix^ die case, other forms of governmental inten^ention to cqn irol costs 
of tnedical care will be examined. Giveri die forms of regulation already in 
phut*, there appear to be only four other types of intervention open to the 
governmenr at this ume: (1) J^^g^^l^i^ ^he prices that hospitals and physicians 
can charge, (2) limit wages paid to liealth professionals and ancillary .per- 
sonnel, (3) limit the numbers of workei^ employed by health institutions, 
and (4) limit the proliferation of- new medical technologies* 

The first three of these, alternatives all respond to the f^t that rising 
costs are closely associai^< with the unusual labor intensity of the health- 
. sector.^^ The Administration has already unsuccessfully proposed legislation 
limiting the rate of ^crease in prices hospitals could charge^? The second 
ahernaiive comes into direct conflict with the bitter ^feelings that emerged 
during the Economic Stabilization Program, arising from what was con- 



• sidered to be the unf^iirnm of wag^ coniroSs deieniiined b y a d ismnt 
governmem in Washington. The third opuon seems difficult lo suggest aiftf^ 
time of high imemployment, panioiliuly since health institutions, ai-e su^ 
large ^Tiployers, of women> minorities, and unskilled workers: . . / 

' The lack of appeal of the first three options has led to the cun-ent seriot^s 
consideration of the fourdi, evidence<3t || (1) the attention given by thp. 
media lo ihe costliness of tlie new w^fe of medical technologies, most 
lecently the computerized axial tomography (GAT or CT) sca^ncjrs; (2) the 
number of professional conferences and committees expioring the^possibli 
negative role^of medical technology^an4 (8) the considerable recent efforts 
wiihin various legislative branches to stem th$ tide of the iniroductiOf^ of^ 
new hospital-based lechnbiogies by ' designing l^rograms for more ambula- 
tory care* ' * . * 

; Concern^ about the possibje adverse effects of medical technology in 
. general has become a regular part of public dialogue. Most Hiijiportantly, 
and pethaps for the first tinie in this couiiitry, various groups are'sugges.ting 
slowing or even temporarily hahing the introduction of new medical 
technologies. I Of particular interest has been the suggestion that , perhaps 
expensive new clinical services or devices should be subject, prior to their 
introduction^ to some me.char^ism for public approval based on demon- 
sii*ated effectiveness and cosi impact. This proposal is analog(^us ip the 
current constraints placed by the Food and l)rug Administration on the 
introduction, of new drugs. . ^ 

Conclusion 

Thus, the events of the last decade have set the stage for the discussions 
at this conference. Because of the pressure to add national health insurance 
to the country's pending legislative agenda, additional governmental 
efforts to control health care costs.are likely to be.given serious consideration 
_ by the new adminisnation and the Cbngress during the next few years; and 
thei'e is a danger that the political pressures may be so powerful as to push* 
aside the necessar)' and complex task of examining the actual relationship 
between health care costs and medical technolo^^ies. ^ 
In prior times, the increased costs assotriated with, scientific progress 
were considered the necessary price of improvements in medical care. To 
change this policy could have long: term consequences for our future medical 
u^eairaeni capabilities. Before public Action is taken, it is essential; first, to 
determine what costs are imposed on the health sector by the introduction 
of new technologies, and/ second, to make a careful assessment ^ the actual 
need, ^he feasibility, and the possible long-term consequences qf proposed 
governmental controk on Ahe 'introduction and use ol ne^v medical 
technologies. " . % 
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In September 1975, Clifion Gaus, i^preseiiiing ihe Social Security Adminis- 
trauon (Medic«^re); conduded . 

adopting new to] ih care technolog/iS;a major cause of ihehtrge yearly increases 
in national health expenditures. V . 

One year ^ater (October 1976), Selma Mushkin and her coworkers reported 
thai / . 

\ we find^at least for the period 1930-75 that biomedical researdi on balajace 
reduces Health outlays raUier^han incea^es [il^^^ 

.The methods .by which these two analysts arrived at such opposite 
conclusions is of interest itself* But the question of critidil policy significance 
is v|^ich ope is true. Clearly, if technology decreases healUi expenditures, 
theiifr is no need to discuss control of the adoption and diffusipn of expensive 
medical tecimologies- If one accepts Gaus's conclusion, however, one need 
not infer that innovative me^iUical technologies must be controlled, but it is 
a necessary fim condition fdr Uieir adoption. 

Because this is only one of 16 papers that will grapple with the issue of 
technology and health costs* many assets of tlais problem will be left to 
others. Tliis paper is deliberately lacking in balance^. .We %vili concern 
ouiselves entirely with the expenditure side of the equatioju, leaving to others 
the assessment of the vakie of specific technological procedures. This 
paper will attempt to as^ss whether or not technology has led to more or 
less spending for healtb'c^ire. So as not to create a false sense of anticipation, 
we will state at the outset that it is not possible to support either conclusion 
with certainty. But there is sufficient evidence a^inst technology to briug 
it to trial to determine if it is indeed "the culprit behind rising hralth costs/* 




* This" report is made pursuant to contract PLD-07199-77SH. The amj^^unt 
charged to the Deparimeni of HpaUh> Education, and Welfare for ihe woiic 
resulting in this xepori (inclusive of the amounts so ctoged for any prior 
reports submitted under this contract) is $1,000. The names of the persons» 
employed or retained by rhe cx>ntractor, with managerial or professional 
responsibility for such work, or for the content of the report are as foUow^s: 
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Framework for discussing technology I 

. Our iiiiemi is noi in leehiiotogv per se^^bu i in how technology has affecied . ' \ - . 

• ' ihe giowih iiV^h<?ahh expenditures* Heahh expenditures ime from 5,9 lo 8.6" • ^ 
percent at the Gross Nationai Produci beiween 1965 and 1976. This increase 
: >is auribuiablc to poput'auoii growth^ price increases^ and higher per capita 
uiili2;aiion of medical services. Over 50 j>ercent of the incj-eases resulted from 
higher price§, and over one-thiid from per capita increases in ihe quantity 
and quality of health service utilised. Institulional and outpati<?nt care both 
incTeased, but institulional care grew at a ipuch taster "rate. Expenditiires 
for hospital and nursing home care asa proportion of all health expenditi^res 
rose from 37 lo 47 percent during the sarne- 11-year period* Hospital \^ 
expenditures have received the bulk of aiteniion becatise they account for 1 , ^ . J 
40 percent of total health expenditures* ' \ - • ; 

Tfie increases in prices and utilization reflect, the significant changes in 
the demand and supply. Higher per capita incomes can be expected to 
generate greater demands for health care, but the extensive growth of private 
and piiblic health insurance seems an^ven more important factor. Third- ^ 
party payments covej-ed about one-quarter of expenditures in 1950; by 1976 ' 
this figure approached 70 percent. When individuals are not paying the . : 
• bill directly, their sensi tivi ty to prices and price increases diminishes; A 1 000 ' ^ 
. V percent increase in hospital costs since 1950 without a noticeable change in 
^ out-of-poclcet payment.4 has occurred becaiise of the growth of private and.* " • , 
public health insurance. The demand for health care was met by an expan- . - 
sion of tli^^ delivery system, The numbers of both hospital beds and p^#$onnel 
have growm steadily, by over 50 percent since 1960. I * 

, Extensive insurance coverage and uncertainty about the. benefits from" 
; . health care provide incentives thaijead to the use of sendees of Jow or of no* * ^ . 
marginal -value. Technoiog^|l^i^dyances, which in<:rease the number of ' ■ 
tests and procediues capablj^fc being performed, create the poientia! for 
. providing even more servict*s^rlowMriarginarval lie, How^ever> technology " • 
need not always add to the cost of treatment; it can also redtice the cost of care • 
or the amount of care needed to treat specific diseases. When it appears that 
costs will increase because the technological advance itself inexpensive; 
citu^siions as to its effectiveness and efficacy are apt to be raised. The constant 
questioning, which i.s^ becoming a common occurrenav, emanates from a 
gtowing (<nuern that th<' large* in<nuises in medical expenditures owr the 
' past 10 to 15 years have, not prodiued a corresponding improvement in 
health stauis as measured by improvements in survival rates for the most 
prevalent diseases. . 

In evaluating the impact of technology it is important, therefore, to . " 
. differentiate between those technological changes that are associated with 
•provichng a giv(^n uc^a^ment more efficiently and those technological 
advances that encoiuage the use of additional treatmaits* Some tech* 
iftom^ies affect only one tiimensiot), others have a combined effect. These 



* F<)r ;i tcvK W n! tvtvni ixcmh in toui) aiKl pxMU hcuhh expenditures i»(e CongrcssioniU Budget 
oHi<*e» Exp/'nditure.s for Hmllh Care: Ffdeml Pmgwms ar^d Their EfferLu August 1977. 



lauer types are the morQ difficult ones to manage, if a control policy is 
adopted Eor example, the tuio-anaiyzer , substantially reduces the co3i per 
laboimor/ tesi^ but facilitates ihe^ ordering of many more i,ests. Aitalyxing 
changes in total expenditures f<?r laboratory tests only; combines the two 
effects.. To the extent tl>at ifuture policy decisions are based on limiting tlie.,H^ 
availabiliry of cost-raising technologies, ^ihe adoption of auto-analyxer-type^ 
equipn^nt might be incorrectly impeded. Instead/a policy should ^q^ght' 
that encourages the adoption of per-unit cost-reducing equipment," but ' 
discourages questionable inci^ases in uulization, ^ 

Figure 1 shows a sample matrix that sepaiates these effects. Technological 
advances; sucb as immtmi/ation against polio, which reduce the cost of 
ireamient and incidence of the illness obvioiisly reduce Costs (fewer right 
box). Conversely, hemodialysis units and other therapeutic advances ^vhich 
' increase both per-unit treatment costs and utilisation of services will raise 
total health expenditures (upper left^bpx)?'Diagnostic treatments, such as 
Cr^scanners and automated clinical laboratories, whidi raise and lower per 
unit \?os4s rt^spectively, will raise or lower total heaWi expenditures depend- 
ing ujDori haW extensively* they are utilized. Thus, in two of the four boxes, 
question marks ^eemjappropriate. ^ • I 

4 cl^ar definition of the term *Hechno)ogy*^should precede any attempt 
to measure its impact on Heahh spending. Yet, few of t^ie studies discussed 
in this paper develop such a definition, and evenWhpi they do, such a 
definition is irrelevant (b the statis^tical analysis en^pl^yed, Each of. four 
techniques useQ thus far to measure tlie impact of technology has usually 
Vircumvented the lack of precise definitions by emplc^ing crude proxy 
measures. The residual approarh method measures the ipripact of all other; 
relevant variables on changes in health-care spending arid then defines the 
residual (either posiiive or negative) as the effect of technology. fi\e excess 
inflation approach (used mainly for hospital spending) separates out those 
expenditure increases due to general inflation and those due to excess or 
above-average hospital employee wage increases, and defines v^hat remains 
as the growth in the quality and quantity of services, a significant portion 
of which ^s thought to be technologically induced. The spedfk ilhtess 
approach analyzes changes in the overall cost of treating specific illnesses 
or medical conditions over time and then attempts lo explain whai occurred, 
using detailed knowledge of changes in the procedures employed. Finally, 
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the specific ie^hni^m approach avoids the problem by focusihg ,on one 
proteduie or lechniqiie and ' ^ 

"The researchers who have used these pro?cy approaches are not to be faulted 
for their lack of precision. The problem rests with the lack o£ sufficiendy 
detailed statistical information, which inhibits the conversion of precise 
definitions into meaningful measurement techniques; li^ this paper we 
will noi attempt to add to the confusion by presentiiig a definition of our 
own> Rather, , we will explain at least some of the seaming differences in 
xesuks as due to either definitibnal )3ifferences,or lack of comparability in 
jJhe units ol^ me^urement enigloved* . . ^ _ . 

At .leas^ initially/th^ definition oY tech no^^^^ should^ W interpreted^ 
broadly rather than narrowly* Often when technolQgi<;al advances, and their 
'^associated costs « are discussed,J-prevailing diagnostic and thera|:>eulic 
equipmem and procediues become the focus. Accepting this limited defini- 
tion excludes wme very valuable additiom to the health care providers* 
annam^nt, advances which^ have achieved significant cost savings by 
decreasing the need for expensive treatment^ particularly hospitali^&ation. 
The best exampWs of such technologies are immunizations and drug 
theiapies for infectious diseases, such as tuberculosis, lobar pneumonia, 
diphtheria, jwliomyeliiis -and mental illness It i^^v^l^ important> where 

• possible, to adopt a bWd definition of health expenditures. Con«nu^tion 
on hospital costs only, can miss those technologies that have eliminated* 
the need for hospitalization., * \ ^ 

The ca«e agalntt tectwology 

The major studies thar have sboWn j^hnology }o increase cosis have 
«cbncenuWed on thcv^nospftal sector only. As noted above, this coald be a 
serious^ limitation lo the extent that analysis To£ hospital costs alone, T)ar-» 
ticularly per diem costs, excludes those technological benefits that avert the 
need (or s^ch^care. Nevertheless, since hospitals account for 40 percent of 
health expenditures, .they are the major cost center fh the,medical sector. 
Hospitals are also the arena where most new techAOiogies are eraploy«;4. 

The Gaus (Social Security Adminisiration, or SSA) conclusion ihaffiew 
health care lechnology is a major cause of rising lyiedical expenditures 
buiWs on findings made during tlie dfesign of the Economic Stabilization 
Program health cost control plan using the excess inflation approach. 
An SSA analysis indicated that only about 50 percent of the lotAl increase in 
tlie cost per hospital patient day between 1965 and 1971 could be accounted 
for by general ittflaiionary trends in the economy,* * J:h»iisi by higher wages 
paid to hospital employees or prices paid by hospitalslor their supplies. 
The other>50 pejFcent came for "other things" or represented increases in 
goods and' services per patient day. As can be seen iii Table 1, wh^ the 

• term "Changes in Services" captures "other things," there have been 
increases in both labor and nonlabor inputs. In the period 1967-71, the cost 
of a day of hospital care went up at an annilal rate of H.O percent. Of that 

. amount, 7.8 percent \vas due to general inflation, leaving 6,^ percent to be 



«ow«M of InoraM In iwtpiW 00^ 



. AW»r<(f* tmuttt p^rcMt iacnn* 









1967*71 


197U73 


1974 


J»75 


me 


Totiil IncreaM 


. 6.7% 


10.4% 


14.0% 


' 10.5% 


8.8% 


15 - 


14 7<lt 


Inpi^atfs In wag«s 


/ 


























10 7 




W|tgM . . ♦ » . 




4.8 


99 


6*3 






OA « 




2.6 


4.8 


3.8 


0.0 


11.0 


71 


Changet in Bervicts 


3.3 


6.S 


6.2 


. 5.3 . 


3.0 


5,1 


6.4 ' 


Labor . . . . \ * 


. 1.7 


3,9 


2.9 


2.3 


0.7 




2:2- ■ * 


Other (non-labor^ 
















e.fl*^ x-rays, lab 












7.5* 


. ;> ' 


tests, atc»)v - 


. 5.9' 


10.5 


11.0 


as/ 


6.0 


10.6 


, Percent of total Increase due to: 














Wages and prices 


50.7 


37.5 


55,7 ' 


49,5 ' 


,69.4 


67,7 


56.3 . 


Sen/Ices . . , ^ 


. 49.3 


62.5 


44;3 


50.5 . 


30.6 


32.3 


43.7 



_ Sourct; ^clc# 6m m irom th* Cootum#f Pric* Indtx. burMu of tabor statlitlct. All otlttr dtUi art from Ho9pit9l9, 
^ 0iiid9 i99u0. Aug\3iX% variooi yaart «oq Ho9plw SiMttict Xm^kwi Hospital Aaaoolaflort Oau for ttecal 

yaart ara^iFom.thf Hoapltal Pai>fl ^pdlcatort Survay A ^ 

- *F^9«f*«* caicuiiita<J oo^a p«r patnint day t>asl«; ng^m for aR othtr parloda art cafculatad on a wr adjuatad paHant 
<taybaaJa, * , * A ♦ 

explained by the addiiion of new employees, iT^ie purchase .of more? and 
^ ^- * better medicaLequipmeni,. or jusi more adm,inisiraiive costs; * 

Whereas> about 125 hospital workers were employed per patient day 
^ x>f ciare in 1960, the rate exceeded S^S by 1975 Jhe growth in nonlabor inputs 
, has been even more dramatic, with the annual increase doubling from about 
five percem^te^ie eaji>' 1950$ to over 10 percent by the }ate-^1960s: These 
. nonlabor inputs include the cost of new billing equipment needed to fill 
out forms required by governmeni. and the costs of additional diaghpstic 
^ tests, as well as die costs of ireinoiSelii^^an old hospital wing or an entire 
.\ nej^^TQxlclijrig: Also included as nonlabor inpi|is.a\enhe acq.ujsiuon of new 
technological innovations and existing innovaiions put in place by other 
* \ hospitals. ' ^ . ♦ 

In a recent study; on hdspital costs prepared for the Council on Price and 
Wage\Siabil)ty, Martin Feldstein' and Amy Taylor, carne to a similar con- 
clusion a.^ tile ^SA analysis for the 20-year period, 1955^-75.^^ For this period. 
ihtt aversige cost p<ir patient day (ACPPD) in 1967 dollars rose at aSi annual 
^ ^ rate of 6.1 percent. They estimated that only one-fourth of. die increase in 
the cost i>e'f>hospital day in excess of the general inflation level was the 
> result of higher wages paid by hospitals; or that 75 percent of the relative 
increase could be attributed to the increase in real inputs i>er |Satient day^ 
^That ,y>, if hospital employees' earnings had inoeas^ in line with all 
private nonfarm Vorkers, the annual increase would have.been 5.0 percent 
, ;(Table 2). Hence, the Feldstein ami Taylor study supports the basic concki- 
yon of Gaus and the SSA that the hospitals of today are using far more 
^ inputs, more technology, and more employees, to produce an increasingly 
^ sophistitated style of hospital care, and that this has added appr^^ciably to 
the* cosf of hospital care. . 
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This level of analysis has certain limuadom. Firs^ we cannot esumate 
wiib any precision what proponiotTi of the increases in labor and nonlabor 
costs can be attributed to technological changes and diffusion/ nor do >ve 
know very much ^ about the compositiQp of the nonlabor components. 
Are the technological increases mostiy small items, such as tests an^d pro- 
cedur^4w.or a^et.they major ]purchases, such as open heart surgical^units and 
Jntensive^care facilW^ • ' 

^ Such an approach has been criticked by Paul Gertman, whot^rgued that 
concentrating on only changes in- ih^ cost of a day of hospital c^re onuitted 
'several irftportant factoid thai could turn the equation in favor of techno- 
logical innovations as a **net*^ cost saving factprJ^ Thes<^other factors 
include" d^lining length of stay per hospital admission, the co?ts "averted"' 
by eliminating Ivospitalization "for patients iv?ho prior to the introduction 
of a particular drug or procedure would have required it^ and the changing 
composition of ilie United States population/ 
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While ihe- Ger iman criticism caiwot be dismissed, an analysis 61 aggregate 
siaiisric^^r casts doubt oil his positive assessment of the impact of technology * " 
. ^Although the average' length of a hospital ^ay has decreased from the 1968 • • 
/high of 8.4 days to it^ ctjrrent level of TJUWys; this level is still .2 of a day 
^ higher than it was in 1960 (Table 3X * ' ^ 

U$W the Feldsiein/Taylor constant dollar estimate of average * 
1967 dollars) cost per patient da>^ the cost per.hospitaJ stay was calculated 
for 1960 ai^td^73. As shown in lij^e 5 of Tjable 3, the per-stay "rear* cost in 
1973 was more than 2.4 times the cosJt of a stay in 1960. But the |X)t^*ntial 

. trade^off X between increa sed capitalization and shorter leHigths of stay is ^ 

important to keep in mrn^> In fact, this is onTkey reason that the \3nit of . 
control used in . both the Economic Stabilization Program's Phase IV: 
control system and the suggested hospital cost containment proposal of^^"^**^ 
^ ^ President Carter is expenditures per hospital admission rather than spending 
per hospital day. - . . 

With respe<i to ihe issue of "averted* ' costs, there is also reason to question . 
Gertman's optimism. Certainly there have been technological breakthxoug)is 
which have drastically reduced the need for hospitalization for particular^ 
diseases. But have they been sufficient to overcome the extra cost. of treating^' 
unresponsive illnesses or the costs of ^lew attempts 16 cure previously 
incurable, fast-mortality costs? On a quick and unsophisticated levef^v ^ 
* cliscussion^of more sophisticated analyses of aggregate health care spending 
, m later , sections), if the 7Ut impact had been ix)siljve, p^.f capita ^'r^diV' 
spending per hospital admission would have declined, Bui as shown in " 
Table 3, lim^ 9, sue!) spending^actually went up, faster than per-admission 
costs (2.0 times ^^rsus 2.4). This is a result of hospital admissions 



' •In lauT <!is(us5ion^. (kTriruin emphiKi/cd ihnx unmwm^ .ilmm ihv |K>Mnve impact of 
icthnolo|?y are probably mow appropiiiac wah resi^va m rxphuning ch^uigcs jn ami health 
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(7) Total (real) hospital expendUures {(5) ^ <6)} . . * . . 




$21,4 bil 
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Source: ettJmil«» from Am»fiCmn Hospitmf Asmc^^Uon du/<fi* to H^lth Pi^M, 1975 Ed»ion, ^in«ric«n 

Hft»pii«J A«$o(3l»<«on,**Olo«90. T«bJ« 1» pp. 17-18. (Total Nonf«chir»l ShOrt-larm 0*ft«r*l Hc*piU|| and Om%t 
Sp^mi H^mith. United StatM 1975, DHEW.Natlonii C»f»Ur tor HMltb St«tltt}0$ 1976; Martin Faldatain and Amy Taylor. 
"Tha fiapid RIaa of Hotplmi Cotta.** Harvard fn9tnut9 of €oo^om/c f^$09rch ^♦//•t |C»mbrldoa. Mata.), 1977, 
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mii)g faster than ihe populadon (38 percent versus 16 percent). Finally, it 
appeal^ thai the marginal impact t>t U^e changing composition of the United . 
' Siaies^ popularion btHween 1960 .and 197S should have been to lov^'^er, not . ^ ^ 
rime. ho2»pital expenditures.. In* mher words, on an age-ad|usted basis/ ^ 
Jio^^pital expenditures aciua41y have gone up faster since 1960 than it revealed 
in the .simple aggregate statistics. In 1960. the percentage of the population 
. most vulnerable to hoispitalizatioh— under five years of age or over 65— was 
^ 22.8 perceni: by 1973 it had declined to 19.8 percent.. ; / . * * 
The positive findings of the. excess inflation approach ^Iso have 4H^en 
supported by a muhivariate regression analysis by Karen Davis. Davis tised 
a time trend variable (resiUml approach} to d^ici the impact of technology ^ * 
on hospital ^osts, after adjusting for changes in demand, case mix, and 
usage rate. She found technology lo account, for about 2o percent of the 
annual increase in hospital expenses p<n' admission for 200 hospitals during 
the years 1962-68,*^ The importance placed on, technology is consistent 
with the excess inflation approach^ which wouki attribute to technology a 
substaniial ix>riion of the increase in per diem hospital costs due to changes 
in labor and nonlabor inputs. • ^ , ^ 

* An important component of the rise in per diem hospital cost has been 
the spread of modern techn.ologies from medical centers to smaller and 
smaller <ommunity hospitals. In a study of the diffusion of new h(?spiial 
technologies, Louise Russell has systematically analyxed'ihis process since * , 
the end of World. War II. She esiimatedaha t the rapid diffusion of just one 
technologlail innovtuion-, intensive care units (ICUs), cou^ account for 
^ almost 10 percent of the cost of an average hospital day in 1974. What is of 
panicuUu concx^rn to Russell is that this rapid diffusion took place without 
a thorough analysis of the benefits of sudi treatment. In fact, recent studies ' 
seem lo suggest thai ihc foii>tty* use of ICUs is harmful to some paiients.^^ 
' In sumn>ary. the consistency of the hospital cDst^findings reported above* 
the spread of conipU'x technologies^ to more hospitals, and the development 
^md deployment of expensive diagnostic and therapeutic eqtiipment leave 
litile doubt that the cost of a day or a stay in a hospital has risen signifi- 
eanily in |he past 13 years betause of technological advanm and diffusion. 
Bta this is only part of the answer; it is only the visible effect of technology. 
. Th<* tec hnologies thai reduce* ihe need for hospitalization or shorten the 
lengih of stay are invisible to such an approach. Our attempts lo me<\sure 
these* invisible effec ts have thus far bec^ft^pn^liminary. Thus we c annot yet \ 
dc^daie technology gtnlty. . . ^ » 



impact of tdchnoipgtcat change on selected illness 

Unfortunately, there has Ix'en veiy little analysis done on the cost of 
trc»ating particular condition.s! Thv most extensive work has been done by 
Anne Scitovsky and Nekla McCall on patients treated at the Palo Alto 
Medical Cllinic for the* 19.^1-71 period. I hey analyzed eleven comlition<> 
tommonly found in hospitals, including appendicitis, maternity care, 
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pnewiBonia, and forearm fractures.^^ They found mixed resuks: real costs 
declined for five the. eleven conditions studied* . . . 

1j> gci^^rai, ihe cost savijigs found were largely the result of shorter lengths 
of hospital stay. For example, in the case of materni ty cai e, the average length 
of Slay decreased from 4.6 days in 1951 to 2.8 days in 1971. The ^ost-raisirig 
inipact of technologies often Occiined beaause more diagnostic tests and 
therapeutic procedures were performed. Fd) example, the average number 
of diagnostic te$tsior a perforated appendi)c^ rose from 5*3 per tase in 1951 
to 3L0 in 1971. - ^ 

For the eleven condiiions^^ost^Jiiism aspects of technological changes - 
exceeded the cost-saving ones^ In fact, the real cost increase for treating one 
condition, myocardial infarction, far outweighed the combined^cosj savings 
of the five conditions for which real costs dp crease<|, Tlie inoreased 
Sntensive care units was largely responsible for the mucli greater tjreatmeni 
cost for myocai^diai infarction, but^ significant increa|^ in the number 
of tests and procedures alp occurredL For example, the nuiSber of inhalation 
therapy treamients rose from 12.8 in 1964 to 37.5 in 197L\ 
' Of the various approaches used to analyze the impact of techno|pgy, 
the specif ic-illnes;s approach is by far the most detailed. It doe^ have a number 
of drawbaX-ks, however. First, technological improvements may affect 
the incidence of various* illnesses? If through technological advances 
some illnesses are ^prevented or cured^ treawient of patients with other 
diseases will of -necessity increased and they could be more expensive' to 
treat* Another measurement problem with the approach is that through 
tecknological advances, illnesses not previously treatable (not necessarily 
curable) become amenable to treatment. Finally, an illness-by-illniess 
approach to determine the impact of-technology on health expenditures is 
a cumbersome and expeij^sive investiga^tory process. The Scitovsky-McCall 
study; for example, needs to br corroborated by similar analyses in other 
settings* Of particular interest is whether it* is a few conditions, such as d!je 
care of, myocardial infarctions, that are generating the much greater 
increases in tgtal hospital costs, or w^hetlier the substantial cost increases 
areattributabk to many conditions. -Finally, the Scitoysky-M<£;all findings 
are lim^ited by the smalf/number o| conditions analyzed; an illness-based 
study on the t^n mo§t j^revalent conditions for hospitalizaiion would seem 
io warrant^erious consideration. 



The case in support of technology \ 

Some of the averted costs of technol<:^icai[ change are feflectemin an 
analysis of hospitalized illnesses. However,' the savings are not jpwceived 
for those technologies that eliminate the need fer hospitalization, or the 
illness itself. Therefore, the level of analysis most likely to depkt technology 
in^ favorable light is that whicli is based on total health expenditures. To 
date, only two studies hive assessed the impact of technology on total health 
care expenditures. Both Victor Fuchs arwl Selma Mushlfin et aL used a. 



residual approach in esjimaiiBg the impact oHechnology, ^yilh seemingly 
contradictory results. Fuchs e^iinfiaied that technology accouiited for 0.6 
peceniage points, of il^e 8.0 percent annual rate of increase in total health 
care spending beiweenJ947 an<a- 1967.'^ Mushkin ei al., on the other hand, 
estimated that it reducedAhe annual fate of spending between 1930 and 1975 
by* 0^4 percentage points.^ ^ , 

Both studies estimated the additionaJ impact of .technology on health 
care spending afier accounting for increased insurance coverage, higher 
per capita income, and the greater availability of physician arkL hospital 
set v ij . es . T he-exceys-inflatton-ToH^^^ isolsie- 
ihe various causes of increased hospital costs. In. these studies, changes in 
the entire end product— expenditures for hospital care— were measured 
and analyzed. Feldsiein and Taylor would agree, however, that m^ch of- 
the availability" of "sophisticated" and cosily medical care is directly 
atiribuiable to tlie pervasive existence of private and public insurance 
coverage.''* • 

. There is little argument but that higher family incomes and the growtli. 
.of third-pariy toVerage haye enabled the health industry to purchase more 
equipment, persojinel. and other resources for the provision of health 
services. Woald such expenditures have occurred without the increased 
availability of high-technology procedures? „Snch a tjuesiion 'cannot be 
answered using either the excess. inflation or the illness approach, but instead 
must rely on rnore complicated multivariate models "of the nation's- 
health system. 

While the residuarappiroach has been used extensively by economists to 
explain the "extra" impart of technology, it is a methodology with signifi- 
ciM^t, limitations. Foremost among ihem is a difficulty of crucial importance, 
that of properly specifying the model. Any mistake in specification \vill 
affect the residual estimate. Since much of the variation i.s around a zero 
residual (a neutral estimate of the impact of technology), even relatively 
small errors in specification or in the statistics used to estimate the model 
am lead to the .conclusion that technology has had a positive impact pn 
rising health- cart:* cos"i. when the true result is negatiw, or vice versa. This 
difficulty xvith specification is aggravated by the problem that ne\X tech- 
nologies have been widespread as a result of intTeased demand for and 
improved financitig of health care. Therefore, variables that rapture the 
imt>a<t of increased demitnd of health care will also pic k up the effe< is of 
teclniology. For example. in<iea.sed spending for patients with end-stage 
renal failure com be aitribuitHl to increased financing from Medicare, yet 
this increased financing resulted primarily from the iniro^cluction of a tunv 
tflk of medical technology, renal diMysis. Therefore, while a wuhivariate 
.Woticl is desirable for isolating the separate' effecrof^technoiog)'. measuring 
ii through a re.sidual technique is quite troublesome both statistically 
and conceptually. 

As mentioned previously, most comprehensive analysis- conducted 
thus far for the impa<( of ttxhnology on total heahli expenditures has 
been done by Selma Mu.shkin and her colleagues at Georgetown lfniver.siiy*s 



Public Servicffc l^Wraipry. As shown in Tsbie 4> Mushkiri disagjgregated 
che faciors cottiribunng to tlie increase in total heahh exj^endiiures from 
1930 lo 1975*^ Of ihe 3150 percent growth in total health care spending in 
that period, }x>pulation and itsVhanging age composition accounte$J for 
19 perceni and price changes or inflation contributed another 42 percent; 
leaving 39 percent to be explained by oiher factors. The Mushkin et aL 
residual approach went further and attempted to explain thl* marginal 
impact of technology on health spending after accounting for the influence 
of two '^sourcei^ of funds'' varkbks, changes in per rapiia real disposable 
inromeT^Yfdnhe gf^^^^ 

conelarion between the two Variables, an assuined income elasticity of Lftt 
was used (}*e», a direct proportional relationship^ between incrc^ases . in 
health spending and per capital real disposable income).* Xhis resul.ied in* 
a derived jhird«pany elasticity of .64; for example, a 10 perceni increase in 
third-party payments leads to a 5,4 percent increase in total health expendi- 
lures. When combined, the two sources of fijnds variables explain 44 percent 
(^f the < hange in spending, leaving a fiegative residue of 5 pctcvm (39 percent 
from ii jxTcent), which was attributed to technology. . 

Mushkin ei ah acknowledged the ,sensiltx>ity of their residual estimate 
ayd the fact that the earlier Fuchs study using a similar methodolog)* found 
the unexplaintxl residua) lo be |x>sitive (Table 5), Mushkin suggests that 
the differerues in results might be explained by the different time periods 
of the two studies an^f the use of a different third-party paynieni variable. 

<;;i^■en the questionable reliability of the residual approach, ^uid the fact 
that two ot'ihv thix^e studies uniag it arrived at positive estimates, while 

* l*m a uum- ihrnmi^h ihsi ussi^m) of Uxm (fvii <>t <1ttiiig<*s in liiinitv iiuoiw on heahl) cx|Kwti- 
luics Jolm R, Vii is. *'1VS. Ilralih Spending: An AlirnKiuvr Analysj?^of Im tiM*s/* 
jj;i|W'Tr jMfvnirtl to ihv Anmuivn Knir)|>nsc M<r(ing on llmlih ()oMs Wiislunston, D.(*., 

jiit\ L>2. nmk 

Factort^onlrlbutlnQ to \hm lncr#*i# In HMith MptfidltufM) fiscal yMri 1t30^7S« 



Tom pBrc^nt chmg0 in Percem Of (Otai m0 
Factors , ^aph of th^ factors attributed to Mch factor 



Total -^3150% 100.0% 

Population ........ ^#^75 16.0% 

f'rlc^ ........... -^326% 42.0% 

inoome^ ^^21% ^ 23.D% 

Aging : . ^13% 

Third-party 4-200% 21.0% 

Besidual -17% -5.0% ^ * 



lo compMtmg ihm pwc«nt»g* jncr««ii«*. Social Security e9tim«it#i for cii««natf 1929 nr* yt«d lo f«pr«»«nt fi»c«« y#«r 
1^. Thit us« or th« ••i1m«t«t it m«dt pottlble b^cauM \ht b«tic d*ta UMd in eompmng in« SocitI S^urity.#ttim«t«« 
tor ctl«r)d«i 1929 tr* from th« Cofnmitl»« on Coiti of Meoicrt C«r# nudy whicn r«)«t»9 to « ia-monih p^rlod^urlno 

5?ou/c# of f/># 0«<»;^«rjorrt Smim Mu»H»r and «ol>*rt M. Oibton. ^iWonai H«ilUi EKp«ndilur«*, P»tG«i ¥»tr 197$.- 
Soc/*/ ^9cuffiy 8ull0m, fmt>wvy 1976. pp. 3-20i Burbar* Coopdf, Umnt^ Worm^ngtOn #nd W»ry McO»«. Comp»ndium 

m*on9f Hif»m gxpwmvr99. y.a OHEW, W«»hino^on» Oovtmmiim Prlntmo Offiok January 19^ 
Sourer: S«lma J. MjjI^Km. l^ym C. Raringw» and Miitoh M. Oh*n. "fttturna lo BiomtdiCal Rtaaarch 1906-1975. An 
inmal Aat#aam«nl^}i»|pic\ on Health ExpandiHi^'H," Gaofgatown Univ*r»ity. 20 Ociobar 197$^ p S. Tabia 1. 
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rMlora «««MiMiHn9 to growth of 











rafe of ch%ng^ 


rafe of c^arvge 


Total htaltH #xp.tn<lftufa« ... 


4 7.70% 


8.0% t 


Accountad tor by 






Growth of population * . * 






Aging of .population » . 
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Rla# In pHca . . ..... 






Growth of real inoomt . * * 


1.8 


2.3 


Growth in third-party 






p^mentt \ . . , , . 


1.6 




Decline In quantltydemanded 






> due to relative price change 




Unexplained realdual 




0.6 



Source: S»lm« Mu«hWn. tytin G. P«rtn9»f, •nd MIHon M. Chwn, 'fl«um» to Btom«<Jle«l tm^^ch 
AtMMdMnt of lmp«ot» on »M*lh ExptndltMft*." 0«ot9«town Unlv»i»l»y. 20 October 1976. p " 



An tnltM 



Mushkin ei al., using the same mode) lo estimate the marginal irapaci of 
lechnology in ihe period 1900-1930, achieved resuhs ihai were inconclusive.* 
ii is hard lo accept \he Mushkin el al. conclusion that lechnology reduces 
health oy iiays^ Nevertheless, their sittdy does raise doubts aboui an uncriiical 
acceptance of the. "lechnolog)' is the culprit behind rising health care- 
cosis'" posiiion * 
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Summary and conclusions 

Tlie results obtained thus far as to the impact of technology Qn health care 
spending would suggest cawiion in ac«^ing either the Gaus or the Mushkin 

^ position unaiiicajly. Siaiistical problems have prevented very. Jiefined 
measuremeni techniques from being used to evaluate the impaci of tech- 
nology. The two prime techniques— the excess-initauiion approach and the 
time scries multivariate analysis technique— hothUe the residual method 
of estimation. That is; whatever cannot be explained with other relevant 
variables— general inflation, larger than average medical wage increases, 
changes in the age and sex tomjKisition of the United States population, 
and increased demand for medical services— must at least in pah be tech- 
nologically induced. But the residual approach is really a very crude proxy 
measure for tc<hnology and at best should be used only to establish 

\ general direction. 

\ While, it is generally agrccxl that were tt not for 'the }x?rvasiveness of 
ihird'pariy coverage, much high-cost lechnology would have "sai on the 
ihelf," ihe reverse is noi so obvious; that is, given die extern ol ihird-pariy 
coverage, the same amount of money would have been spent for health 
care without the existence of these new technologies. It is on this point 
jhai the exct-ss inflation approach and the multivariate residual approach 
part company. 
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Implidt in th(? Gaiks siaiemeni is ihai if th<r induction of jwv technologies 
and ihe diffusion of existing technologies had not taken place at the rate 
they did, less money would have been ^pent for hospital care (and'perhaps 
ail health care)* The Mui»hkin et ah study su^ests that most of the actual 
spending, if not more, would Jiave taken place without this technology; 
it just would have i^one for other services, ...... 

In comparing the indictment against technology derived by Gaus and 
Social Security against the positive findings of Mushkin et ah, two basic 
differences in stydy design musi'be remembt^red The Gaus study concmT ' 
-tTatesrtm^-t^T!>}alBT^ the period 

beginning in 1965, On the other hand, Mushkin et al: use total health 
expenditures as a base and derive their estimates over a 40-year time range- 
beginning in 1930. But the hospitalis the area where most costly technologies 
are employed, and the segitient of the industry which has witnessed the 
greatest co^st increas.es in the last decade. It is hard to believe that, the 
"possible*' savings.due-to a-veried hospitalization could have made xtp for 
•the large increases in spending. *n^^^^^' ^^^^^Wi<^^'ij^i<^^iiive innovations 
appear both to have raised the per unit costs of ireatmeni and to have led fa 
the use of mare of the most expensive types of treatment. Lewis Thdmas has* 
coined ihe expression "half-way technologies'* for Iherapeu tic treatments 
such as hem/>dialysis which treat but do not prevent or cure ilJness.^^ Since 
the (inancit^/g system is wiling lo foot the bill for such ireatmeni modalities, 
it is\no wonder thai they have been so exfeiisively used. Furthermore/ the 
utili^uion of* such j>roce<iur(\s and the purchase of expensivt^ equipment 
have too often occurred* without serious consideration of their cost 
. effectiveness. 

What of the future? Thv key lo imderstanding iviuiher technology, has 
lH»en and will* toniinue io be "the culprit behintl rising health care eost^./' 
and. if so. what todoabotu ii is to find the answers to thnx- critical questions: 

L Ha.v ihv existciKc ol tecnnologual innovaiioi^s in the heahh field in 
receni years U*d lo more* or less spending for heuUh services, given the greaier 
capac iiy of i>auents lo affoLd^iilotiixoallj* services bc^cause of ihe growth m 
per capita income ;uicl the incrc^asing availability c>f third-party heahh 
cWrage?1vic>re in)]>oriantly. whiit do sue h past treinls portend for the future? * 

2. Is the spetKliuj^ of lesptircc^s for unhnology and n^Jated a< livities 
Amvlding inarginal benc^fiis connnensurate with thevaltjo that thes<' n^otucc's 
could genenue ii ihey \v<»r<^ rc c haimelecj to other forms ol heahh taie. lor 
example, more prevc^ntixc* or }\<m\v hviiUh servicers? ^ 

3. Should (he govcTument consider adopiiiig .tighier controls on the 
developmc^^l and diffusion of technolpgical {|movaiions iu the heahh 
system, including a mJuccd rate of gro^vth in #e financing of fiigh tech- 
nokXgy hc^ahh ser\ ices? ^-^-"'^^ 

QtK^siioi> S is a legitimate jssue to discuss ev(*u|if it is deicTininecl thai ihe 
nei impac i of incTcntscnl spc^^uUng for UHhnc>log|* has hem tc> reduce total 
K^peiniiittrc^s for heahh services, i!)ai is, prcn^decl-onc* belic*ves thai govern- 
men! om lx» eflc^ctive in limiting stub s})enchng iuul in H^hanneling such 
futids into high(T pay-off areas. 



We wibulfl hope that these questions would fornuhe basis of, much of ihe ■ 
discusiioa for the remaimici- of this conference. ■ • . 
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Clianges in the use of ancillary services 
lor "comtnon'' lilness 



Anne A. Scitovsky 



liitroduetion^^ 

Most of ihe discussions ^^f iJ^e e£feas of techiiological change on ihe costs 
of medical care> and of ways of conirojling costs, have centered on high^ost 
innpvations such as organ transplants, open-heart surgery, rejfiai dialysis, 
land brain and body scanners. The less di^matic changes that haveoccurfed 
-in ihe* ti^atment of tlie common, everyday iUhesses that make up ihe bulk 
of medical otre have received relatively liitle attention* Yety. taken together, 
these changes rnay well have had as important an effect, if not a.greaier one, 
on medical care costs than the more spectacular innovapons. 

The cost-of-iliness studies iha\ havepeen condticte^- at the Palo Alto 
Medical Research Foundation (PAMRB* based on data of patients treated 
■ at the Palo Alto Medical Clinic (PAMe)| shed spme light on how changes in 
the treatment of a number of commoi^r conditions have affected average 
costs* per episode of illness.^ ^ We found that, with minor excepti<^ns, cost- 
. raising changes in treatment outweighed cc^i-saving changes in both 
periods covered1)y the studies— 1951 to 1964 an^ 1964 to 1971— so that the 
net effects, of changefin treaument weregenerally|cosi-raising. Furthermore, 
we found that the main cost-raising factor in l^tlj/periods was the steady 
increase in the use of ancillary services such as t^boratory tests and X-rays, 
both in and out of the hospital Tables ^ and 2 summarize some of the 
findings from our studies. Table 1 sliows that, in wost instances, the number 
of ancillary services per episode of illness rose steadily over the entire 20 year 
period 1951 to 19? L For example, the number of labordtoiy i^sts per case 
of uncomplicated appendicitis rose from 4.7 tests per case in f951 to 7.3 tests 
. in 1 964 to 9:3 lesj^s in 197 1 . Tests per case of perforated appendicitis increased 
from 5.3 tests inH951 to 14.5 in 1964 to SKO in 1971, and tests per maternity 
case rose from 4.8 in 1951 to 1 L5 in 1964 to 13.5 in 1971. Although the rise in 
X-rays per case was less spectacular, in most instances increases were found. 
The same was true for other ancillary services such as electrocardiogmms. 

Table 2 indicates what this meant in terms of costs. It shows the increai^ed 
costs of ancillary services from 1951 to 1964, and from 1964 to 1971 (inpadem 
and ouipatieiit) p.er episode of illness, as a percentage of the earlier year's 
use of such services in the later yearns prices. Thus we see that in 1964 
ancillary services used in the treatment of the various conditions cost 
. anywhere from 26 percent {simple appendicitis) to 147 percent (maierniiy 
care) more than they would have cost if the 1951 pattern of services had 
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i: C " " ••»tct»«l !««•«••, 1981, 1W, ind «71 

Typ0 Of 's0fvic0andfllh9ss -^/...^y ' ?96f 1964 ^ " ' 1971 

:w - ^LABORATORY TEST.S^ • . ; . ^ 

. , ^ ' Appendices, simple T \ ^ . . ; 4>7 ^ . 7,3" . 9.3 

^ Outpatient \ 1,4 _ 1.9 ^ " 2.3f 

\ ' ■ Hospital V . 3*3 . \ S.4 7*0. 

Appencticitls, perforate S.3 14.5 , 31,0. 

^ Outpatient "2.8 ' 2,7 6J' 

J • HospitaJ J > \ . , . ' 2;5 11>8^ _ 24.2 
ST"^ /lilaTernRyl^are ^ -^^^g™™..-. ^^ ^^ 

\^'-- Outpatient • » * A , / ^ 4*4 9.6 11,9 

" . V- : * ^ Hospital ; .77 ....... \ . , ^ , [ , . ,4 . 2,0 ^ \ . , 1.6 

Cancer of the breast \ . . . ^ , . . . , . • a9- ,,, -:.M4,B \ *:;^7,4 

•Outpatient V .... ^ . . . 1.3 43 , * 16l9 

Hospital . ;\ V ......... . 4.6 ,10.6 ^ m6 

MyocardlaNnfarction - — „ 37.9 '48.6 

Outpatient . . , . /\ ..... . \ . \ NA 5,6 ' 34 

• ^ . Hospital \ \ \ , ... V. , . NA 32.4 ' >46:2 
. • , Pneumonia, not .hospitalized NA '3.0 2,3 

^ Pneun>pnia; hospitalizod ... . — 6J . 18*i6 

. Outpatient '...,. NA 1.7 6.8 

. . .Hospital . , \ . NA 6.0 'l2.8 

Dupdenat u)Ger» not hospitalized * ^ " NA 5;4 6.4 

. • Duodenal ulper, hospitalized! . 22,7 27.3 

• , " Outpatient .......*..',*...,.., NA , 6.0 6,2 

t Hospital .\ . ^ ; NA 16.7 21.1 

; V. X-RAYS • . . ,\ . 

Cancer of .the breast^ .v . , 2,4 13.0 . 12*9 

• .• Diagnostic * * •.*7 2.0 2^ 

Radiotherapy . > 1.7 " 'll.O . 10.6 

\Forearm f raotufe» cast only 2.3 2.3 2.2 
Yorearm fracture^ closed reduction,, 

• 1 no general anesthetic '. . . . . . . , . . .3,7 " . 

. . £^arm f raoture^ closed reduction* 

general anesthetic * . . * . 2.0. 5.4 6.4 

Outpatient 1,6 27 4,1 ' 

/HOspitaL .4 2,7 2.3 

Myocardial infarction — 1.3 6.3 - 

. Outpatient NA ,1 ' . , .4 

Hospital ... s . NA .1.2 6.9 

Pneumonia, not hospitalized r . . . NA 2.0 .1*8 

Pneumonia^ hospitalized . . . ^. , . . . . . " 2.5 . 3.6 

Outpatient t . NA j.3 1.6 

Hospital s . NA ; 1.2 . 2,0 

Duodenal ulcer, not hospitalized ....... . ^ NA 2.4 s 2.2 

Ouodenal ulcer, hospitalized ^. . — 2.7 3.1 

Outpatient NA 1.7 .9 

Hospital NA 1.0 2.2 

•V- • ELECTROCARDIOGRAMS 

^ Myocardial infarction — 5.4 ,9.0 

. . • Outpatient NA 1.4 " "l.7 

Hospital NA 4.0 7.3 

. INHALATION THERAPY ' • ^ • 

Myocardialintarction .............. NA 12.8 37.5 

Pneurponia, hospitalized . ^ * / ^ NA - 3.8 2.6 



Ali Ate ompBtwnt semc&s. 



^^limuirt irtiff^ 1M« Mili ifWi mtPiiltftn ol mfMmnt ttrvlott. IWI 
itiiCtoJ llln— lit 

. » ijKppendlcmt. perforated . * .144.4 . 

Maternity care . ^ v . .246.6 . ' . 

Cancer of the breast : \ . : . . , . , . . . . .150.^ <ewludln8 radiotherapy) ^ 

* . 258,8 Occluding radiotherapy) 

Forearm Iracturea, general aneethettc /.^ . . « . .174.8 >^ 

W7i Actual costs is p^ro^mngs of 1971 mimsfd costs, 1964 a^rage paffern 

Appendicitis, simple .. . . .140*7% .. . 

; Appendicitis/perforated .175.5 V " 

Maternity care . J . . . * * > . . ^ : ^ - , * « \ .104.1 

* Cancer of the bi:east, Including radiotherapy V. . . ,104*9 ^ ^ 

Foi-earrn tractures. general anesthetic * * , ^ . . .114.1 

. Forearm fractures; no general anesthetic : ... * » 148*3 

MyQcardiarinfarction , ; . . . r\^. . . . . . - .186.3' 

Pneumonia (not hospitalized) 96.6 ^ 

Duodenal ulcer (not hospitalized) ^ - * - - ^ » - ^ ^-8 ^ 



- prevailed;. Similarly, in 1971 V^cepi for pneumonia and duodenal ulcer, 
Where ihey cost slighily less), they cost 4 pexceni (maiernity ^e) to 86 

- perceni (myocardial infarction) more than .they would have cost if the 
1964 pa uern of use had prevailed. ^ . . ^ 

These findings strongly wggesied the need for further exploration of the 
' impact on costs of the use of ancillary services in the ireaiment of common 
illnesses. Because of lack of other data on eosts per episode ol Ulness^ this 
paper concen nates on ancillary services in ambulatory care, sin« such 
. care can be assumed to be largely tor common conditions. The question this 
v> ^ paper addresses is: How much of our medical care dollar are we currently 
* ' s|?ending for anciJlar)'_services in ambulaiofy care* and how dots this 
compare with what we might be spending if the use of outpatieni ancillary 
. services Jjad remained at ilie mid-1960s level? Concentration on the ambula- 
tory ciiie sector does not nfiean; however, that the change in the hospital 
.secw can Ix neghried. If anythfngr|Cidging by the PAMC cost-of- illness 
data, the increase in the use of ancillary services^has been even greater in the 
inpatient care of common condivions. Though that area is beyond the scope 
of this paper/i't deserve^ furthei* study. ^ * 

Estimates.of expenditures for ancillary . ~ 

services in ambulatory care ^ ' ' 

Before disc ussion, a few comments aboui my esiimaies are in order. These 
esiirnaies ase ifer ouipaiient laboratory tests ancl^-rays only. They are based 
on. utilization and charge daia from a number of providers, some of them 



prepaid health plans, pihi^h fee4<3^5!^vi<^^ UiiliasMiion dam 

« trom healih plans can Ije expms^ eiihe? in Wms of number of |ests or 
protedu^e^ per enroUee per yemr/or in i^rms of nwnber .of tests or procedures 
per g^hyskia^n office ^vi^^^ or DOV (doctpr office \asit> .the term generally 
U«d;)i ifAe former is bbN^ously pref^i^bl^ as basis for tiayonal estimates, 
although even this measure doe;s not prc^fide strictly comparable data because 
' of ^Uffer encesjn the patient ahd'^hy^ician populaiiOns between different 
•pimps** Howeiw' this measure is not a^^^iilable in fee-for^service settings 
where there is no j>opulaiion base to wlwch to jeiate the, volume of services. 
Since li^tr^ were more data availabk on the number of laboratory tests and 
X-rays per DOy. than per enrolJee. U>e per DOV measui^e has been used, 
, ' It must be borne in mind> however, that ahis measure has: some short- 
comings. It vdoes not take account of differences between providers in the 
composition of their physician populanons by field of specialty, nor. of 
changes o\[er time in the composition by field of specialty for a single' 
l^iovider. For example, if diflcrcnt providei-s have different proportions of 
physicians in fields of specialty that generate few. if any ancillary services 
(i.e.> ophthalmologists; psychiatrists), the data are not stricdy comparable. 
Furthermore, if, there is -a change over time in the number of physician 
office visits per episode of illness, estimates using this measure will be 
biased. For example, if th<sr number of physician office visits per episode of 
illnes^s declines over time, the mea'sure jesults in an overestimate of the 
increase in the total -number of tests performed. Whil^e.it is possible to 
correct for ;spme of these shortcoming^, given sufficient tixi^e and additional 
data, no attempt to do so has been made in this paj>er, ' 
: Using data on the number of tests per DOV required art estimate of the 
total number of physician office visit in the United Spates* The Naiional 
Center for Health Statistics- (NCHS) figures for visits in physicians' offices, 
hospital outpatient clinics> and emergency rooms have been used. ^ In 1975, 
there were 854^3, million such visits, or 4,1 visits per person. Excluded fromi 
this figure are^j^hystcian visits la company and industrial hca|th centers, 
^ visits, in miscx^Uaneous other locations, home visits, and telephone consuha- 
tions» which in 1975 together totalled slighilj over 200 million. Since 
these visits and consultations probably generate at least soine ancillary 
services.^he estimates presented here tend to understate the actual volume 
of and> expenditures for outpatient laboratory tests and X-rays, aUh<^gh 
lack of data makes it impossible to sa'y by how much. ^ 

Furthermore, because the estimates are limited to outpatient laboratory 
tests and X-n^ys, they do not represent total expenditures for all outpatient 
and ancillary services. On the basis of data from t,he PAN4C, it seems reason- 
able (o estimate that expt^nditiires for laboratory tests and X-rays must Ix^ 
increased by at least 25 percent, to yield estimates of total expenditures for 
XU ouip^Jent ancillary* services. The i^AMC data show that for the past ten 
years gross Tcvenue fronx laboratory tests and X-rays has accounted for al>out 
70 pierceni of total gross revenue from all ancillary sei^aces. However, the 
PAMC prokibly provides a higher profX)rtion of miscellaneous other 
anrillai7 si r\*i<X:s (suth as radiation then^py^ diet seivice, pulmonary fniK tion 
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and ^iTeening; plty$icalt therapy^ than is avaihbk in ihe ambulaiory 
cire sector as a %vhoki Therefore* h seems reasonable to assume thai na tion^] 
expendjiure.s for oiupaiieni laboraior>' t^sis and X-rays^accouni for about- 
8Q peireni of loi^l national expendiuues for duipatiem ancillary ,^ervices. 

Finally, the^e esiimaies must be* regarded as tentative! They are based on 
data from a few providers whose, patient and physician populauons 
differ in many respects. Despite these limitations, however, it seems highly 
likely that a<iual expenditures for^outpatieni laboratory tests and X-rays lie 
sd nkV'h ere between the low and high estimates arrived at in this study. The 
medium estimate probably comes closest t-o actual expendittjres* 

Laboratory tests / 

* Th<:^ only national data currently av^filable on tlv? volume of outpatient 
laboratoiT te^s come from, the National Ambulatory,Me(li<al Care Survey ^ 
of 1973 and snow that in 19.6 ix^rceni of physician office visits a laboratory 
pro<edurc was oixlered or provided:;* The Survey covered only patient; 
encounters in the offices of physicians classified by the American Medical 
* Association or the Americ an Osteopatlii Associationc as '*o£fice based, 
patient cure.** Although NCHS, which coRdurted*the survey, estimaU*s thai* 
this included about 70 i^ercent of all ambuhuoi7 encounters, important 
segmcmts of ambulatory care, especially care rendered in hospital outpatient 
< linic s and emergency^ rooms, were omiiicd. In addition, the figure does not 
tell u,^ how many tesis were performed, National data on the^ costs of or 
charges for ouipatient*}aboraioi7 tests are nontexislent/ , ' \ 

Tables 4 and 5 show daia on oui|^aiient labonuory tests obtained from 
various providers of medical tare services. Table 4 shows the numlx*r of 
laboratory procedures, and Table 5, the number of !aboratoi7 tests per 
DOV and, wtK»re appii<abie. per enroUee per year. A procedure is defim^l as 
i\ hiborutory service for which there is usually a single charge in care sellings 
where services are billed for, but -which may consist either of \\ single test 
{i.e.. a whitr blood <<>wni} or a panel of tests (i.e.. ;i complete blood txnint, or ^ 
CBC; and the automated survey p:Cnels, or xSPs)/Teji or !5 years agc> ihis 
djstint iion was not veiy important, because* the only frec]uently performed 
laboratory pro(e<kire consisting of multiple tests was a CBCI.Jn recent- 
years, however, with t+ic introduction of automated laboratory et^uipment* 
it luis assumetl major importance. Some of the data sources count ihenumbt^r 
of laboratory proc edures, chhers the numlx^r of laboratory tests.* The nurnlx^r 
of aitual laboratoJ7 t<*sts is <7early the better measure. Accordingly^ wherever 
possible, the attual tuunber of laboratory tests for 1975 has bet^n obtained' 
from those sour<t\s that count the number of la b<Vator>- procedures. Table S> 
for 1975* ilhistrittes thegrtnu <lifferen<(\s that ex^ist betw(»en diffen^ni ]>roviders 
in the ratio o| tests to procedure. The differences reflect partly the decree of 
automation of their laboratories, and partly jheir pracii<e and hilling 



^ \ hv PAM<I I*, ihr «i\h onr u\ \\\^ sounrs used hrrf \\\\\\ inutmrh (oUn isduui inmilx*r f 

of kilKiratoiy \isirs (pauaHs). ih<* numhrr ol Jah<)J*Hory pHHrdutc's timl Uu* nuintjri til hihora- 
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i«boratQryt#9to arid proc#dur«^ 197$ 

- ^umb^ 0/ Laboratory procedures 

ieboratory tests consisting of rriuitlphtesU 

per isborstory * as s percsntags of all ; 
. : procadura 'laboratory procaduras 



Tofaf CBC SP 



Palo Aito Medical Clinic, 1975 ...... 


a.4 


2?J% 


, 20.1%- 


2.6% 


Columbia (Md.) Medical Plan. 1975 ... 


1,5 


^ 9.9% 


8.2% 


1.7% 


UnlvfffsUy of California, San Francisco 








t 


Outpatlant Clinics, 1975 » 


2.6 


15.1% 


1.5% 


13.6% 


Univeralty of California, Sao Francisco 




^ 59.0% 




t 




4.9 


15:8% 


43.2% 



$.ysieit)s, Dai» from 1976 for ihe University of California, San Francisco 
outpaiieni clinics have been included because ihe^ illusiraie how rapidly 
changes in auiomaiion can affect the number .of tesi^ per laboratory 
procedure,** 

The first column of Table 4 shows ilie number of laboratory procedures 
per DOV for a number of providers and/or health plans for selected years 
in the period 1964- to 1975, The.only provider for which data are available 
for the entirp jj^eriod is the PAMC lliere appeal^ to have been little change 
in the number of procedures per DOV at the PAMC during this period, the 
figures fluctuating between a low of .55 and a high of .72. By contrast, the^ 
data for the other providers show a steady upward trend* The Kaiser-Oregon 
data show an increase from J6 laboratory procedures per DOV in 1968 to 
.91 in 197'i. Simmilarly, the data foj^ both the University of California, San 
Francisco outpatieni clinics and the Columbia (Mar>iand) M<^ical Plan 
sIk)w a steady increase in the period 1971 to 1975, from ,47 laboratory pro- 
cedures per DOV to .|^4 for the former, and from .48 to 73 fOr the latter. 
Including the data for the Group Health Cooperative of Puget Sound 
(Seattle Prepaid Health Care f Model City] Project) and Ibr the King County 
Medical/Blue Cross Plan of Washington and Alaska for the years 1971 
through 19t4, the average number of lalx^atory procedures per DOV 
ranged between M and ,85 in 1974/1975. 

Table 5 sho^vs the'clata on actual laboratory tests for selected years during 
die same peri<>d. As in Table 4, the first column of the table presents rfie 
data in lerms of numl>er per DOV> the second in terms of number per enroilee 
per year. For the 'three providers conc erning^whom data are available 'for 
*at least some of the years 1964 to 1975> the figures for tests per DOV show a 
steady substantial increase over tfie span. Data for the PAMC (all paiients) 
,^ow t^at the numix'r of laboratory tests per DOV rose from .88 in 1964 to 
L61 in }970to2JJ in 1975. Similarly, data forihePAMC-Sianford University' 

•*At<or<ling iQ sources ar ihr llnivmity oi California, ,San *Fram m o» ihv mmHse in the 
n\mil)er of CBCIs renfct,s a chair^gc m biUing pro<e<lurcs. Umil 1976* in most insiances^ mch of 
ihr t<^t5> iiiclMiUd in a CBC was billed separately; ai> of 1976, a single charge for the CBC ha* 



T«W»4*»- • , . • ...V 

Numb«r of outpirttont laboratory prooiidurM p«r pbytlciaii olfico w4 Pfr oBrolloa 
r ^ pf yr, tofcM |>ro»l(ii»ft^»wd'fli>^, 'l»$4>t»78 . 

pfovmr Mfid/or pimn, mnd y0^r \ {DOV) »/^f q//#» 

> Palo Alto Medical ClinJo* * 

. : 1964 _\ , . , , . .^ . / ^ ^ ^ ^ ^ * -70 , ^ NA 

1966 . . . . . . \ . \ . , . .57 NA - 

* 1970 ^ . . -63 NA . 

1971 ^ ^ .69 NA 

1972 * 55 NA. ^ 

1973 ' .58 . . NA 

1974 . . , . • .V. . . . , . . * . 72 NA 

1975 : / . . * * , . na 

Kaiser-Oregon Region • - 
196ft«^ / ^ . 76 / 2.5t 

1970b V— — ' ' ^^^^ 

1§71^ T'. > .91 3.12 
University Of CaHfornta, San Francfeco 
outpatient olinige<i i ^ 

W71 ^ . ^^7 ^ * NA , 

1972 • * -56 NA 

.1976 ^ ^ ^ * > W NA 

Cplumbia <Md.) Medical Plaijf > ^ 

1971 .48 2.4& 

1972 . V . . . . . ^ ^ > - >S9 ^^^^ 
^ ' 1973 ^ ^ . ^ . . . 72 • _.3,68 

1974 -78 , 3.75 

1975 : ... t '73 3.72 ^ 

Group HeaHh Cooperative of Puget 

Sound— Mod^ City Project* . * 

1971-74 (average) .85 3.82 

King County Medical/Blue Cross Plan of . 
.WB5hjngtor\ and Alaska— Model City 
Projecl* 

1971r74 (average)' ......... ' 2.87 

' . r-^ ^ ^ 

*0«tt r»f»rlo all pttltnu. 
^So*^t: Ff««toOrrt, DK, #1. iK* 

^sourer Som% ioform^tion 0«»crlf^tlv« t>f a Siicc«»»tully Optratlng HMO.* * * , 

^Oata rvtar to f ^tcit yMra. 

♦Oatt m from • »tudy of lha Satttla Prap«W Ha^ith cara Projact undar tha aif<te«on of Or. Wtmam C. B^^'^'f «^ 
T^Jay ralar ao^aiy to <ha Proiact^a axparlanca with Group Haalth Qpoparatlva of Pugat Souhd and King Coooty Madicai/ 
Biua Ofoaa plan of.Waah^noton aod Alaska 

* 

• prepaid plan show an inaease from .79 in 1966 lo 2.33 in 1972 lo 2.82 in 
1 974. Data for a fourth provider H<^kh Insuran<e Ph\Q of Greater New York 
(HIP), for the years 1964 to 1970 only, show a rise from .88 tests per DOV m 
1964 tp 1,21 in 1970. " ^ 

, It is of inieresi to note that despite the diversity of the proviTlers and of 
il^eir patieftt populaiionsv the figures of tests per DOV in 1974/1975 are 
strikingly similar. Four of the" six providers for'whom we have data show 
about 2.0 laboratory tests per DQV. The exception on the low side,- with 
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NamNf of out^tltfit iri>or«tory ^tte p«r tloelor'* otflM vtott aiKi 



Provider Md/or p/«n, Mnd y^^r 



P0r dootor*^ of /fee vi$it 



P0r 0ntoHB0 



^ Palo Alto Medical Cllnlo* 
1964 

1966 ♦ * ^ « * * » ♦ 
• *1968 « * i » * * * * «•* 
• 1970 ........ 

1971 ........ 

1972 ........ 

'1973 . : 

1974 ........ 

'» 1975, ........ 

1976 ........ 

Palo Alto Medical Clinic-Slantwd University 

prepaid plan 

'i960 
1972 

1974 . 

Kaiser-Northern California-Stanford 
University prepaid plan ' 

1974 .......... ^ , 

^alth -frisurance Plan of Greater New York^ 

1964 V 

1966 . \ ..... . 

1968 ...... 

1970 K ^ . . . 

Medical Care Group ot Washington 
University* St. Louis 
1974 

Columbia (Md.) Medical Plan 

1975 

University .of California, San Francisco 

outpatient clinics<J 

1975 / 

1976 ^ . . 



.88 
,77 
1.07 
1.61 
1.64 
1.70 
1^71 
2.10 
2.11 
2.12 



.79 
.86 
2.'3a 
2.82 

1.98 

.88 
.94 
1.01 
1.21 



2.04 
1.0? 



2.14 
4.12 



NA 
CNA 
NA 
NA 
|4A 
NA 
NA 
NA 
NA 
NA 



3.79 
3.09 
7,90 
9.67 



5.96 

3.48 
3.66 
3.70 
4.01 



10.24 
5.42 



NA ^ 
NA 



*0«t* refer \0 «lt patient) 

^$ourc0: HIP Stetistieel Repoh* No repOrU n«ve b^en published sinc« 1970, 
*Oatn refer to U^Qfki ye*r$ 
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K07 i^\sts per DOV, is a relatively new j>lan, ihe {Columbia (Maryland) 
Medical Plan; U>c exxepiion on the high ^idt, with 2.82 tests per DOV, is the 
PAMC!-Sianford Ui^iversity phin. Accordingly, 2.0 te^ts per DOV have been 
( hosNrn the basis foran estimate of the volume of te$ts.*To be on the con- 
servative side* however, an estimate has also been made assuming K5 
lalxinuor); te^ts per DOV, although path the data ot^ tests per DOV ar)d data 
from our \arious <ostM>f-iUnes.s^<t>ii^surance and nfedi<al <are utihz^iiion 
si tidies niake it ai^iear doubtful that ttie actual rate in 1975 was that low. 
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An estimie of 2:0 laboratory tesis ptr DOV in 1 975 may appear too high in 
view of the finding of the 1973 National Ambulatory Medical Care Survey 
^ cited earlier that only 1 9.6 percent of phy3ician office visits led to a laboratory 
procedure* Tliere are two Reasons why I do not think this figure excessive. 
First, PAMC data show thai in the period 197() to 1976 the percentage, of 
oflice visits leading to a laboratory procedure was almost identical to that 
.shown by the National Ambulatory Medical Care Survey of 1973, fluctuating 
between a low of 19,0 percent (in 1971) and a high of 20.4 percent (in 1972), 
Secondly, the National Ambulatory Medical Care Survey* as mentioned 
earlier^ omits an important segment of physician outpatient visits, for 
example, visits. in hospital clinics and emergency rooms. In 1975, these • 
visits ambunied to 13,.9 percent of all physician outpatient visits and 16,0 
percent of the combined' total of physician office visits and visits in hospital 
outpatient clinics and emergency rooms, the figure being used in, tliese 
estimates/ While there are no readily available data to substantiate the 
hypothesis, ii seems likely that these visits ^genera^e more tests per visit 
than do visits in physicians' offices. Access to ancillai7 services is easier in 
a hospital setting riian in a physician's office, the staff is probal>ly mmx* 
tesi -oriented than are physicians in nonhospital-based settings, and tl\e* 
paiient population may lx» sicker,' especially patients using an emem?ncy 
room, lluis an^^stimate of 2,0 tests per DOV which inchides visas iji 
hospiiyl cliiTK s and emergeilicy rooms seems reasonable. 

To translate the estimated volume of tests fnto an estim;it<' of total 1975 
e^kpcnditures for outpatient laboratory tests* required an estimate of the 
iiverage tharge per test. This proved problematical, not only because of very 
Uwitrd daiiiefbui be<ause the < harge per test llepends largely on the extent 
to whi<h a given provider performs muhiple-iest procedures, especially 
ihe ainomittrd survey panels (Serial Multiple Analysis (SMA) 6s and 12s). 
For example, at the PANIC: the charge for a 12-tesi sutn^ey panel in 197S was 
$18-50. or alH>ut $]\50 pvr (est. Jf these 12 tesis Ifad been done separately on ^ 
- diffetent days, the chargt^ would have been $88.50, oi about |7,40 per test; if 
dont^ sepaiat< ly on the same paiieni on the same day, $7 1 ,00, or about S6,00 ^ 
))er test. Obviously the greater the u.ve of aiuomated procedures, the lower 
ihe average chatge per rest. \ * » 

^ hv only data on average x ha rg<*s or costs of laboratory tests xvhi<h .were^ 
possible It) obiain weit^: 

,* 

• $2.f>0 P/VMC, 1975 (average charge) 

*^S2.r>,H Mt^lital Can; (iroup of Washmgton X'nivtTsity, St. Louis, 1974 
t {average (harge) 

* $2A)\ Cxoxip Mealih <:oopeiative of PugtM Soutul— Model City Proje<i, 

1974 (average <osi for ihe entire C^<><HK*rative) 
**S,H.(>2 King C:ounty Mrdiujl Bh^e Oo?^?^ of Washington and Ahjska— 
Motle) City PM)je<i, 197i {average <harg<^ paid by tht* PiojtTt) 

Data on ihe tise of nuduph^-tesi procedtuTs, esptMially atuonmied suivey 
nanels, by th(»se groups art^ (oo fragmt^ntary u> help nuu h in the selet tion of 
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an appropriate figure. 1 have therefore again made iWo estimates, one of 
12.00 per test /the other ol |2.50 per'iest. . ' \ ' 

To arnye at esiim^ies of total national expendiit^res for otjtpatieni 
.'labomory tests in my estimates of the number of tests }>er DOV and 
the average charge- per test wei^ combined in three ways so^as to arrive aj a 
low, a medium, and a high estimate: 

* Low . , 15 laboratory tests per DOV, $2.50 average charge 

* Medium 2.0 laboratoiij^ tests per 00 V, $2.00 average charge 
' High ... 2.0 laboratojy tests per DOV, $2*^ average charge 

The higher average chiirge estiniate of $2.50 per test was combined with 
the lower estimate of number of tests per DOV on the assumption that the 
lower volume of tests reflects a slightly lower use of automated laboratory 
procedures and hence a someAyhat higher charge per test. Multiplying these 
estimales by the NCHS J 975 figure ot 854,3 million physician office visits^ 
gives the following estimates of total national expenditures for outpatient 
laboratory tests in 1975: ^ . ' 

" Low estimate *\ * . .^ * .$3,204 million 

* Medium t^stimate . - - ^^^^ million 

* High estimate $4,272 million 

These are not trifling amounts, and I shall comment on them further Jy?low. 
, How much more are we spending for outpatient laboratory tests than we 
woyld be spending if the mid-1960s rate of laboratory tests per DOV had 
prevailed in 1976? To be conservative in the sense of not overestimating the 
increase in expenditures, I am assuming a rate of one test per DOV, a- figure 
which seems reasonable on the ISasis of the data we have for the mid-1960s* 
Since this rate implies a low use of automated procedures, the average 
charge per le.st would j>robably Ix" at least $2.50 apd |x>ssibly $3.00» if npt 
slightly more* With an estimiued 8.54J physician office visits a year, ihis 
would mean curjeni expenditures of $2 J 36 million (at S2.50 per test) to 
$2,563 million (at $3.00 i>er test). In other words, even the low 1975 estimate 
of national expenditures for outpatient laboratory tests is between $640 
million and $1 billion higher,' and the high one between $L7 billion and 
$2.1 billion higher, than estimated expenditures in 1916 would have been if 
niid-1960s [>attrrns of tise of outp;uient laboratory tests had (hen prevailed. 



X-rays ^ ^ 

•niere have Iwei^ three nationwide surveys of the volume of X-ray visits in 
the llnit(^d States: for July 1960-June 1961, April^Junea964, and April- ^ 
September 1970. They show a steady in<rease in the volume of X-ray visits 
from 47.^ visits per 100 persons in 1960-6L to 49.8 visiis in 1964, to 55.9 visits 
in 1970.*^ The data for 1970 ;j1so show that on the average an X-ray visit 
involved 1.3 X-ray examinations,^*- which translates into 72.f X-ray 
eViaminations per 100 persons^ 




l^n(ori\mau»1>\ whik* these svmeys distinguish between Xrn\y vi$iti> and 
examimrtions in Jiospiials, physicians' offices, mobile units, and o^tt*u^^ 
settings (schools, health depaiiments. industrial cHnics), they do not 
distinguish be.twwn hos])iud inpatient and hosiumli^uipaticnt X-ray visits. 
However, on the basis of data from the Ame/ican Hospital Association,* 
it'^is jmssible to esiinrate the percentage of hospital X-ray examinations in 
1970 which were outpaiietn X-rays. Theiie data show ihai in 1971 (iheearhest 
year for whit h tiata are available), 40.2 percent of hospital X*ray exaniinri* 
tions were outi>atient examinations. Applying this figure to the i>ational 
hospital X-ray cha for 1970 gave figures of 17.6 hospital'^ouipaiient X-ray 
examinations ptT 100^>ersons. and a total of 48.7 outpatient X-ray exaiinina- 
ti(«is j>er 100 persons im luding X-ray examin:\tions in physicians' offices 
and other loattions./Fhis is ecjuivaleni to 13.S X-ray'examinations per 
lOO^OV^s in 1970, ^ . — 

' As in the case of outpatient lal>oratory tests'^ the only national data on 
outpatient X-rays alon<» (ome from the National Ambulator)^ Medical C^are 
Survey of 1978. .They, shov^' that in 7.1 percem of physician office visits, an 
X-niy protcdiue was ordered or pi^n'ided.^ Kven if we assume the 1970 
naiional ratio ()f K3 X-ray exarninations j>er X-ray visit, this comes to only 
9.2 X*ray examination* per 100 DOV\ a fjgure which is low cotmpared to 
\hv numbei oi X-ray piotedures per 100 DOV\s esiimated on the basis of the 
national data for 1970. Again, one possible explanation is that the 1973 
survey pn)bal)ly n-stihed in an underesiimate^of the volume of ouH)aiient 
ancillary services bec^nse it did not include visits in hospital outpatient 
{ hni<s and emergency roon)s, wliere the ratio of tests i)er visit is probably 
higher than in physic ians' officers. 

l l.ie National Ambulatory Mecli<al Clare Survey figtue is also low com- 
» par<xl to the rates for a niimbt^r ^>t providers shown in rabk* 6. 1'he 1974 * 1975 
lauvs !oV four oi tire seven providers for wh<)m I was able to obtain data 
Ktnged from 13.5 lo ir).9 X-ray (^xaminati/ms pt*K 100 DOVs, widi a fifth 
provickT r<»{K)rtjng a very much highet infv of 24.8 X-rays p<^r 100 DOVs for 
1971. Onh two piovidc^rs r<*pon<*ci lower figtues (H.r> and 10,2 X*ray visits pt*r 
100 DOVs) wln< h are dose to xhv wluiona! Ambulatory Medical Care 
Sttrvev li{i[ure. / 

V\n an estimate of uati<'>nal exp<*ndiiurc»s f<)r outpatient X-ray c^xamina- 
liters, thefigttrc* from 'the National Ambulatory M<*dica) Cmc Survey \yould 
would appvar to be* tlu^ Ifgttre to u^i* because it is deprived from a naucmwide 
survey. Howc»vei» both the c^stinuuc'd rate of X»rays bascnl on the 1970 
naiioual Muve\, atid the tales cSl tlie ptovkleis suonglv suggest that the 
uatroiuri tate was highi^i than that showr? by the Suivc*)^. h is true that all 
the data sh<>wu \n Table ti, witlvihe exception of those for the PAKKi. aie 
hem) prepaid ht^diH plans, h cj^n be atguetl iliat theifmembets probably 
usu nroit* servi<es mun the poiiulation at lar|^% although ever) this is not 

\\ A 

p\ ^ ^-A— — X 

• I wisl\ it) ih.ink Ml Wijli.hin hvU Hn ihis n\\o) whu I hv Amn u .m \U}S]nu\ Assoc mnm 
dtii.ishuw !h,uuutp.inriii Xu.u rx,uiuij|<r"»a^ ^ '«J^titi«<'^^ lKn\*rn .17 9 pntrnKiful i:i.2]K*r<nu 
<»l all huspu»«l X t»n < >v..ijiwn\nMins, (it |>«^<!ini? on ihr suvui iUv \ui-,\nuL I ht^M" uvci itu* Tii^UH* 
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- Numb#r 6t oulfMillMt X-my proc^durtt pl^tlcian oltiM ¥Ml8 «vid {nm^ IOQ 

\ Per too doctor's oWc9 / T - 
PfOvidBr and/or pian, and year trf$ifs (DDV) ^ ' P0r lOO^anrhliafS 

Palo Alto Medical CImIc* - ' . 

1964 \ ^ 11.8 ^ * HA 

> 1966 . . 12.4 !^ * nA 

19§8 .... V 12.2 * 'NA 

1970 * , C .... ^ . 14.6 , NA ' * 

197J . . ...... 14.9 * NA 

1972 , . ..^ . . . , /, . 16.^ V NA. 

* 1975^ / . 16,6 , NA 

Palo Alto Medical Clinlo-Stanford University 

prepaid plan * 

1966 I3:i 63.3 

1968 \. * . . 14,0 . 50,4. 

1972 \ ; r/. ; . . , , . . . 15.9 54,0 

1974 16.9 59,3 

Kaisef^-Northern CaiHornia-Stanford • 

University prepaid plan | 

1974 . .^ V ...^ ....... . 15|l ^ ^44.8 

Kaiser-Oregon Region*> 

1971 , 2i3 * . 85.1 

Group Health Cooperative of PCiget Sound- 

Model City Project^^ \ * ^ ^ 

1971-1974 ^averager > . . » t * / 8.5 * . 36.0. 
King County Medical/BJiue Cross of 
Washington and Alaska— Model City 
Project 

1971^1974 (average) . 13.5 60.0 
Columbia (Md.) Medicarplan<* 

1971 ................. 6J 35.1 

1972 ' 7.8 40.1 

1973 ^ . , 8.0 40.9 

. 1974 ................. a4 40.4 

^ 1975 ................. 10.2 51,6 

1976 10.8 57,8 

^Sowrcc Som^ tnrormttion 0«»cr)ptJy* of « Su€t<»»tr<Slly O^rctlng HMD * ^: 

*^DMt tr* lr«m A %lu<3y Of Ih* S*«ttl* Pf %p»id Hwlth Car* Project UDd*r f K« dlrte^lon of Dr. V^HIiam^C. Rich*rd«on. Th#y 
t^Ut 80l«iy to ih^ Proi#cf» •xp«ri^no« with Oroup H*tlth Cooperative of Pug^ Soured and Kiho County Meaic«i/8iu« 
Cross of Wsshingtori and Alaska. 

The figures for 197$ through 1^74 are very ter^iatfve. ^ 

quite ceriain, considering the extent of present-day health insuiiance coverage. 
But even if health plan members were heavier users of X-ray services^ this 
possible upward bias may be oUfset, at least in pan, by the fact thai none of 
the plans had memb<*rs aged 65 years or older. According to the data from 
the National Ambulatory Medical Care Survey, persons aged 65 and over 
have a considerably higher use of outpatient X-ray services than younger 
persons: 8.0 percent of their physician visits led to an X-ray visit, compared 



lb 6 J percmi of the visits of those under 65 years*^ Therefore, I haw chosen a 
i^t^ of 12 X ray examinations for 100 DOVs as a co^s^i^aiive estimate an^ 
a mteW H X-my fexaminations as a somewhat higheir*«st|mate. The lqw^» 
rate is equal to 49.0 X-iay examinations per 100 personsln 1975,* the higher^ 
to 5%1 X*ray exai^inations. * ; 

Th^ data on average costs of ^arges per X-ray examina^iion thai 1 .was ahle 
to obtain are shown below: 

* 128 PMC, 1975 (avepge charge) ^ 

^ril6 Group He^ib Cooperative qf Puget Sound— Model City Project, 
"1974 (average cost for the entire Cooperaiiv'e) 

• $20 King County MedicaL^Blue Cross of WasKi%ton arid -Alaskar^M 

City Project, 1974 (average charge paid by the Project) 

The PAMC Figure may be higher than the figures for the other two providers 
because the PAMC probably pSerforms a smaller percentage of relatively 
low-priced X-rays, especially routine chest X-rays* 1 have therefore based 
my estimates on the data from the other providers, selecting an averagediarge 
of $ 16 per X-ray as a conservative estimate and of $20 per X-ray as a somewhat 
higher esiimateA , ^ 

: ^s in the case of laborator>' tests, estimates of ih^ volume of X-rays arid of 
average charge^ per X-r^y have been combined in three ways so as to obtain 
a low, a mediui^, j^d a' high estimate: 

* Low J 12 X-ray ^examinations per 100 DOVs, $16 a%:erage cost 

• Medium 12 X-ray examinations per 100 DOVs, $20 average cost 

* High 14 X-ray exaiminaiipns per ^100 E>OVs, ^$20 average cost 

Multiplying these estimates by the total number of physician office visits 
in 1975 (854*3 million) results in the (oJlowing esumates of total national 
expenditures for outpatient X-ray examinations: 

♦ Low estimate $1,640 million 

• Mediitm estimate * $2,0'^0 million 

* High estimate • • * . $2,392 million 

Estimating how much more was spent for outpatient X-ray examinations 
in 1975 than would have been spent if the X-ray utilization rates of the 
mid-1960s had . prevailed is problematical, because only the P^MC time 
trend data are firm. Sources at the Columbia ('Maryland) Mediqa| Plan 
stated that their data for the early 970s were hot very reliable. The PAMC- 
Stanford University prepaid plan data are seriously affected by the introduc- 
tion of a 25 percent coinsurance provision in 1967, applying to all physician 



^ jt wilfk^ mmd ilnu this h almosi idenucal th/raie t^sumaied fojr i&70 on ifie hmh of Uie 
1970 oaiional sun^fy of X-rsiy visits: The reason ihis raie corres|x>ftds lo 12.0 X-rays per 100- 
DOVs m 1975 and io 13 J in 1970 is the diffmwe in the physician unlizadon raies between 
ihc iWo year*: in J970 Oicre were 3,7 visits |>er jxrson in ph^»si<iiins* offices and hospiral out- 
IKUient clinks tind emergency rooms, while in 1975 this figure was 4» L (Daia for 1970 on uisitx 
in physk nms' offices ami hospinii < linics arKi emergency r<K>ms b«sed on |>emnaJ cominanKa" 
c^uon from ihe Nauonal Onier for Heahh St^nlsiics.) 
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and oixipadem ancillary services. This l^d -a sub5?taniial decline in t^te 
number of office visits per enrollee and to a somewhat '^n^ler'cirop^n 
X-ray exaittinatibns per enroJlee in 1968 (which explains why Table 6 show^s 
a small increase in the number of X-rays per 100 DOVs bui a drop in X-rays 
per 100 enrpUees for 1968). Thiis we have only th^ PAMC data for an 
esiimaie. The^e show thai the X-ray uiilizaiioft rate in 1964 was about 30 
percent below the 1975 rate. If we assume that this ratio held for die / 
araUukitoi7 care sector as a whole^ we* spent from $500 niiHio;i to $700, 
million more for ouipaiient X-rays in 1975 than if ihe 1964 use pauern of 
outpaiieni X-ray examinations had prevailed 

Estimated expenditues for outpatient laboratory tests and X-rays 
*as a percentage of selected types of health care expenditure 

To give my estimates of expendimres for outpatieni labomory tests and 
X-rays some perspective. Table 7 shows what #ey amount to as a percentage 
of esiimated national expenditures for outpatient physician and ancillarjy 
services (column 1), national expenditures for physician and outpatieni 
an< illary services excluding hospital outpatient services (column 2), and 
total national personal health care expenditures (column 3). The figures ih 



Estimated national •xp«ncKturts for outpallant laboratory lasts and outpAtitnt X-rays 
as a parcantaga of satactad national haalth cara axpandlti^ras, 11175 

> ' Estimated expenditur0s^ as a p^rcant^ga of 

^ 

0) 

Estimata^ ^ 
national {3}^ 
axpandituras Total Total 
^ for outpatient nationai national 
physician and expenditures personal 
ancillary fqr physfctan hejalfh care 
* Estimated services services expenditures 

expenditures ($19,083 ($22,925 ($105J45 
{millions of $) million) million) million) 

Low estimate : 

Laboratory tests , . \ 3.204 - 16,8' 14.0 3.0 

' X-rays . 1,640 8.6 ^ 7,2 1,6 

Total , 4.844 25,4 2lll : ^ 4,6 

Medium estimate 

Laboratory tests . . . 3,417 17,9 14,9 3,2 

: X-rays 2,050 1DJ* 8.9 1.9 

Total . . ^ . . , . .\ . , 5,467 26.6 23.8 5.2 
High estimate 

Laboratory tests . . . 4,272 22,4 ' 18.6 4.tf 

X-rays ........ 2,392 12.5 10;4 2.3 

Total , . 6.664 34.9 29^1 6.3 

P«rc«ir>«i5)* mny not »dd up to totals bec»us«M foiipmng , • . i 

Source: Gibson and Mueller: Ndiional health ^^p^nHmrm. fi^tci^l y««r 1076.** 
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columns 2 and S are ba^ed on the figures; published by the Social Security 
Adminiaaaiion Cor fiscal year 1975,^ while the figures in column 1 are based 
on an esiimaie of total ex|>endi lures for all o^aiieni physicia^i and 
ancillary services. I arrix^d at this estimate'by excluding from the national 
figure" for physici^m expenditures ($22,926 mliion) the estimated expendi- 
tures for physician inpatient services (42 percent of the total, based on the 
findings of Ronald Andersen's 1970 survey)* andjfeldiijg to it the estimated 
expenditures for hospital oulpatieni smices (12 percent of total hospital 
expenditures* based on the ratio of gross outpatient revenue to total gross 
revenue of community hospitals in j975 as estimated by the American 
Hospital Association),^ 

As the table shows, according to my estimates between $4.8 and $6.7 billion 
may have been spent foi outpatient laboratory tests and X-rays in 1975. This, 
amounts to 25 j^rcent to 35 percent of estimated expenditures for outpatient 
physician and Ancillary services, 21 percent to 29 percent of expenditures for 
physician and. outpatient ancillary services excluding hospital oU-ipatient 
services, and 5 ixn'cem to 6 percent of total personal health cai^ expenditures 
in 1S)75. According to the medium estimate, \yhich proba^bly comes closest 
to the actual figures, expenditures for outpatient laboratory tests and X-rays 
would be equal o 29 percent of estimated expenditures for outpatient 
physician and ancillary services, 24 percent of exi>enditures for physician 
and outpatient ancillary services excluding hospital outpatient services, 
and 5 percent of total personal health care expenditures. To make some 
further comparisons, they correspond to about 70 percent of total 1975 
expenditures for dentisis' services, oyer one-half of all expenditures for 
drugs and prescriptions, and about 60 f)ercen t of total nursing home expendi- 
urns.* 1 hese are substantial sums, especially when we remember that 
expenditures for outpatient labaraioiT tests and X-rays probably account 
for only about BO percent of total expenditures for all outpaiiem ancillary 
services. Hius total expenditures for outpatient ancillary services may 
hav<« rang<^t from S6,! billion to billion in 1975» or between 6 percent 
and 8 p<*r<ent of total person*! health care expenditures. ^ 
' It may \>c argued i4^i il^(^^nnaies (quite apart from the question of 
^tht^ir a<<taacy) overstate tKa^(Ps*^nd the increase in (t>sts) of ancillary 
;s<^rvu( s, sin<e an< ilhijy servi<es^tnay*have been substituted for j>hysjcian 
services or may have led to a redut nrog in the average duration of .physician 
visii. *rhrs is a possibility, but to the best of my knowledge, inere are no 
daia to support eiiher hypolhesis. TIk^ cost-of-illness data on average 
nuinbrj ol physi< ian visits pel episode of illness are inconclusive. In the 
priio<l 1961 to 1971. the average number of physician visits per episode 
stayed miuh (ht* sanu* lor oiitis media, simple appendi( ins, maternity t ate. 
and tlu» simplest kind of loreann ha< tares. It rose slightly for perforated 
apr>rndi< itjs an<} tl^e more serious types of forearm frac tures, and decHmxl 
\o\ tamer oi tiie bieasl, myo<aidial iniar<tion. duodenal uker, and 
jnitnunoniaJ Fimlxi snidy^ol this problem, as well as of possible changes 
in the average <hua(ion ol physuian visus^a subject on which we have no 
data at all). se< nrs indicaied. ^ * ^ 



li is also possible, however, "ihai my esiimates undersiate expendnuires'* 
for aDcillary 2>er\*ices. li has been suggested lo me thai die iiKreased use of 
laboraiorys tests is likely to lead to an increase in ''false positiyes/' which 
then necessitate additionaJ physician visits** It is an in teix'siing suggestion 
which also. desen^es further study. 

Conclusion * 

It is helped that this paper Has shown convincinglf that when the effect of 
'technological change on mediral care cQjis is exainined> it iis not enough 
to look only at ihe spectacular innovauons such as brain scans, renal dialysis, 
open-heart stjrgery, and so fdrth> important as these are* The changes going 
on in duMreaunent of common conditions, which require less spectacular 
medical iniewntion and which^ tak^en together, probably account for the^ 
bigges||&hai^ of our expenditures for medical care, must be examiiied far 
more closely th^n they have been to date* In particular, the use of ancillary 
services in the treatment of these conditions needs more attention. First 
and foremost, additional data are required to fill the enormous data gaps 
which this pBpvr has shown to exist in the area; Data are needed on the use. 
of ancillary services in dilfereni praciia? settings, by field of specialty of 
the physician, by type'and size of hospital, and by some selected diagnoses. 

What is alsoneeded> of course, is an evaluation by the medical profession 
of the relation between the use of ancillary services and il"^ qtialiiy of care. 
'Is more care-^more laboratoi7 tests per case» more" X-rays, more ek^<tro- 
cardiograms — really better care? If <x>st-benefit analyses of high-cost 
lechnolpgical ^innovations have been. scarce, they have l>een nonexistent 
in this less dramatic area. 

This leads to a final question. If such evaluations should show that there 
is very liide return for all the money spent for adclitional diagnostic tests 
and therapeutic procedures, what <an Ix* done? As a first step, the relation- 
ship between the use of ancillary services and the danger <)f malpractice 
suits needs c lose study. Physiciansv frequently give a fear of inalpracuce 
suits as tQie reaj>on for ordering K\sts and procedures which have linJe 
justification on purely medical grounds. While this may be a factor, it is 
unlikely to be thc^ sole or even the main reason for the incr^sed use of 
arK ilkn7, servicers. Nevertheless, revamping the way in which malpractice 
compknnts are handlcHl might Ix* of some help. A innnbcr of suggestions 
for doing so have been made, such as rcwpving them from the trathiional 
legal system and handling thetn like Workmen's Compensation claims. 

What / an be done bt^yond this is a problem. It may be fc*asible lo control 
the number of brain sc^anners c^r inic*nsive care Ixxls. How to contrc^l 
physicians.* use of ancillary services ^> another mattt^r. It will be interesting 
to sc^ what happens lo ihe use of ancillary sc^naces in hospitals nnder, 
Presideni Carter's proposed plan to limit the increase, in hospital expendi- 
tures to 9 percent. When it conies to the ambulatory care sectc:>r, the problem 
is even mem* difficult". Whether Pn^fessional Standards Review Orgain/Jtiions 



*I wish io ihmk SirvonvSnydn. MJ).. San l»i*itH js<<>> k>J ihis Migge:»iion. 



will deul wiih ii remains lo be seen, li may have (o be laAled at \he medical 
school level, ai ihc beginning of a physirian*s training, which lo a large 
extern determine:!*, his Jut ju^^^' practice pauerns. The time may well have 
ronie lo seriously* consider this po^ibility. . ^ - . 
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Technol|>gy and the hospital 

Charles A. Sanders ' " .. ... 



Introduction 

Technology is commonly singled out as the major cause of risings costs in 
healih care. Such criiicism £ails to consider ih^i technology per se is but 
a single pan of the healih care system and therefore difficult to dissect away 
from the system iiseli . ^ 

Despite enorn^otis growth in technological fields^ little quantitative 
information is available concerning technolog>'*s cost, impact on health, 
or mechanism of introduciion. The actors involved in the issue of tech- 
nological growth include: ^ 

^ L The public itself, which ecjuaies new technology with improvement 
in health care, ^ j . 

2. The fec|eraJ government/ \v^ose policies in biomedical mearch and 
insurance have led to technological innovation and adoption, 

3. Other' third-pany insurance carriers usirig the cost reimbursement 
system, \ " ; . 

4. Private industry, with its lextraordtnary capacity to respond to perceived 
needs, 

5. The individual inventor, physician innovator, or biomedical engineer, 

6. Universities offering basic discoveries foi- subsequent application, and 
^7. Heahh cai^ providers, whether physicians, allied health specialists, 

or hospitals. 

. This paper addresses the development, adoption, and diffusion of 
technology within the hospital s^etting. It attempts to put into perspective 
tbose forces, both intrinsic and extrinsic, that drive the system to employ 
technology^ and offers illustrations of success and failure of the contem* 
porary process. Current mechanisms that have an effect on the use of 
technology will be reviewed, and a series of potential mechanisms will be 
suggested that may help hospitals to adopt and fjianage new technt>logy 
so as to bring benefits and costs into a more rational framework. 



Historical perspective ^ 

Hospital costs 

!i is well ^nQwn that both health care and hospital costs have risen at an 
alarming rate since the mid-1960s, quadrupling since 1964 and doubling 
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since 1970. Expenditure for heahh care rose to-^more ihaa |140 billkJn, or 
8.6 perceni of ihe Gross Nauonal Product in 1976. Of ihis, more ihan 
$50 billion was spent in hospitajs alone. In a study 'of the growth ofHhospital 
cosib from $13.2 to $46.6 billion between 1965 and 1975> the Social Seairity 
Adminisiraiion noted that the incj^a^e had occurred at a rate of 13.5 percent 
annually (compounded), of , which 53 perceni was due to pric^. increases, 
BJ percent reflected population growth^ and 38.3 percent could be attributed 
to '*tedinologir improvemenis/' While the figure for price increases closely' 
paralleled Consumer Price Index data . for the same period, imrodxiction 
of technology into health care was clearly a new and large expense,^ 

Even at the most cursory inspect ion, hospitals appear to face a variety of 
strong, confliciing, and often inappropriate incentives to adopt and utilizje 
new technology;^ New technologies have provided more efficiernt. and 
accuraie means of diagnosing or excluding disease, b|it generally have, 
achieved palliation rather than cure* Liitle quantitative iaformation^s 
available relating the employment of technology to the extension of useful 
life, although the life expectancy of the general population has risen from 
an average of 70.3 years in 1965^ to 72.6 yeani in 1975.^ Furdiermore, from 
1960 to 1975. there was a.decline in the infant mortality rat/from 26 to 16^1 
per LOOO Hve births* and a drop in maternal mortality oK71 i>ercent. In 
.addition* the death rate in 10 of the first 15 causes of death in the United 
.States de< lined. All^f this suggests thai we must be "doing something right/' ^ 
Some insight into the effect of technology can be gained by translating the 
experien<e at the Massachusetts General Hospital into cost. Although the 
jotal number of annual patient days changed little (348,000 versus 351,000) 
from 1965 to 1975, K862 new employees were added. This coincided with 
the introduction of !0 intensive caix* units spread over 97 beds with costs 
ratiging fron^ $200 to $425*per day fl975 dollars). Netv roles were needed, 
including medical systems analysts and programmers and a biomedical 
engineering department to service much of tiie »eqtnpment embodied in 
th<- technology. Mare higlUy skilled musing and technical personnel 

. secured to administer hypc^ralimentation sohition and to draw aod analyze 
blood for compU^x new tc^sts such ,-as radic^immunoasj^uys. Radiation 
therapists and physic ists wtne r)eedc*d to deliver 'sophisticated treatment to 

•pie\ tously iintrc^atable cancer patients* as were bioengineers capable of " 
nunisunng blood flow to diseased extrennties, |i>hahuion therapy and the 

, actne can* lubovatory f>rovide two particularly cogent t*xam]>les of growth. 
Vhv clepaMUH'nt of inhalation therapy increased fron\ four technic i^n^s on a 
btidget oi .$32,3.H3 in 1959. to 70 tec hnic ians with a budget of $884,000 in 1976, 
An acute cate laboratory (established in the micM960s for the Ix'tiefit of 
critically ill patic^nis now employs 20 technicians and has an annual 
operating budget in excess of $800,000. 
. Onc^ inc sc apable c one lusion from th<*se data, incomplete though ihc7 may 
bc\ is thiit. at least m a teuiaiv care setting, technology can indcTd be 
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"blamedy for a sub^iianaal poruon of rising hospital cosis* Furthermore, Uie 
major expen^^e of the technolbg)^ lies primarily in the cost of personnel and 
supplies to support it rather than in the acquisition cost of the equipment 
itself. However, the rise in cost of technology' devices has not been insignifi- 
cant. Ahhough there have been substantial improvements in the capacity • 
and sophistication of various technologies, ii should be noted that be<,ween 
ly65 and 1977 the <x)st of items such as cardiac pacemakers rose from $500 
to $1300, fluoroscopcs with imiige intensifioition from 140,000 to $200,000, 
cobalt machines from 140,000 to $150,000, and computed tomography * 
(CT) scanners from $385,000 in 1971 lo nearly $700,000 in 1977. 

While the foregoing commentai7 provides some insight into rising costs 
of hospital aire, ii does not deal with those forces either within of outside 
of the health care system which have created the fertile milieu wherein - 
ierhm>log)' has 'b<^*n developed, adopted, and diffused. ' 

The driving forces ^ 

It is impossible, in trying to evaluate the impact of technology upon 
health <are, or more precisely, upon health, to be completely quantitative in 
defining ihose forces that have driven the health care system and hospitals 
to employ technology lo the extent they currently do. In general, thejorces 
are twofold, external and iniernaL 

External forces* 1, The public, at least until recently, has believed (hat 
**more is better/' In the mid-1960s, our national psychology was governed 
to a large extent by a *'moon shot mentc^liiy**; there was nothing we as a 
people could riot do, as long as we were willing to devote energy and 
resources to solving a problem, improving the health of our people wSS" no 
exception, and health < are increasingly became defined as a ''right/* Little 
attemipn was given to preserving health, and the technological explosion 
of the late 1960s encouraged the myth thai tec hnology <oul<l rescue patients 
from the consequen<es of the major diseases affli<ting%the population. 
Accordingly, those financing research and health care services were 
encoiuaged to provide more resource^, with ihe goal and, indeed, the 
expe< tation that such a natiorud policy would result in better health for all. 
Only rc*c t*ntly» as hc^ahh c are costs soar and the major diseases resist <c>nc)uest, 
has th<- }>ubli( begun to cjuesiion whetlw this poi^y is, realistic , Their 
Cluc^sUon has been focused even more shaiply by the realization that ihe 
,naiion\s resources are limited* as the energy crisis demonstrates. In alK 
th(^ p\ibhc is concermni, ahhough still ambivalc^nt, about health care*s 
(<munanding a majors poruon of their limited resotarces. There is l^il] the 
b(*li(rf that tec hnology lis a good thing; even now, morc^^might be IXHtc*r. 
llvis petteption remains an important force in driving the healjth care 
system, and liospiials u) paiticulat, toward developing an^^^^i^^jii^y^t^^^ 
techiH>logies to diagnosis and therapy, 

^ 

2. Thr iyox^ernmeut has i<*fleciCHi the public S wishc*s in heahh <arr m 
both its resc^auh policy and insunuue systems. 



Bwmedicai rrsearch, )Drimarily embodied in the programs^of the Naiional 
Imiituies of HciUih. bu2> been a ]K>teni fone in ideniifyitig and foaeriiig 
new areas of invcstigaiibn nu)ging from the mo^t baiii<*ip apf^lied research. 
As a resulu invesiigaiive and clinical specialists have been developed and 
ci'fepersed ihroughdut American niedi<ai schools .and hospiiah. Oddiy> one 
•of Uie greatest accomplishments, of governmeni-funded research has been 
ihiOsiaffing and supporiing of American medical nlucaiion* In addition, 
major advances in understanding/ diagnosing, axul treating disease have . 
Ikth achieved by technology develoj:)ed ihroi^gh government grants and 
< oniracib. Such advances have been a major influence in shaping our current 
capbi lilies in health care; witness the develapnvni of the CT scanner, 
proion beam therapy, the earlyMechm^lQgy of radiology, auiomaied systems 
.of blood testing, computer-based drug compalibiliiy tests* and the Medline 
anf Medlars information syi>tems. Although federal funding is no\v in large 
mtt^sure redirected toward categorical illnesses, it is likely that the $2 billion 
spent annually for biomedical research, much of it in hospitals, will continue 
to foster even greener utilization of tec hnology. 

Medicare and Medicaid. Tl^e legislation in 1965-66, entitling the elderly 
ami disadvantaged to financial aid with medical expenses roughly coincided 
wiih the teclinological explosion in medical care. Understandably, increased 
demand accompanied brt^ader insurance coverage, and increased paym.enis 
directly affecied the ability of hospitals to adopt and diffuse both old and 
new technology. Most particularly, cosi rehnbimemeni provided the 
hospitals with a guarantee against ]^oss on a new technology, so long as the 
state or federal government would accept its cost into the hospital charge 
schedule. Thus little or no external r<*straint in adopting antl utilizing 
lechnology was imposed on the health provider, and the^iechnologi<:.cyc1e 
movc*d onwarct checked i>nly by such lesiraint as was exercisc»d by the 
piovidtT. 

.H, Other ihnd-pariy (fmvaie} payer.s, like th<^governuu*ni, have c*n^ployed 
a tost reimbursc^ineni system with tl^^sartu* disincentives to<:< ohomy through 
conserving resources or restraining the adoption and luilization of n(*w 
technology. 

4. Prix*a{e mdu.st)y and individiuil inve^Uors who have id(*niified a need 
for a ]xuticular technology havc^ played un itnportant roh\ often in c(>nceit 
with pof<*ntial physician or hospital users. Most of sue h work has hvvn 
ck*nvativ<» of theories or prototype's developed in a nu*dicid setting, which 
industry, with ils greai de^velopmeiual and fabricating eapaeity, is unitjuely 

"^iurated io <apiiali/e upon. 

5. (hiwersU^es have also hcM*n a source- of germinal disct>verie*s which^ 
(ould be applied nuxHcally. In particular, those^ institutions with strong 
e'ngineMTing schools have bert) responsible foi rrumerous important basic^ 
advances, although the actual lenhnologyMiansfer has lesuhed Irom close 
coHaboration between the university pen4>nnel and then professional 
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n)il<<^ut'H in medicine. A nou^ble example of sudi collaboration wa^i the 
appliraiion by researchers m Massachuseiis Imtiiuie of Technology and 
MGH of radioui uve first to the diagnosis, arid lait^r io the ireaiment of 
thyroid disease. Nuclear medicine uiilizing jiiany isotopes is noWa comer- 
sione of diagnosis, and. to a smaller extent> ireaiment of a variety of diseases. 
A less fre<iuently app1i<*<l technoJogical device is the cycloiron, which is 
" capable of treating piiuiiary rumors with Bragg peak radiation. Used 
l>rimaril) for piuposes other than mcdicimN very ex|x*nsive> ,and in low 
demand, ihe cyclotron has not been housed in the hospital itself. 

llie foregoing paragraphs suggest but by no means exhaust ihe range 
of external lorces bearing upon the relationship between the hospital 
and rechnolcigy. * ^ 

Internal forces. 1. The individual physician or speeiaUy unit has been 
rfie primary source of the dev(»lopmeni, adoption, and utilization of lech- 
nologi^'al inn<>va(ions\vithin the hospital In some insiances> the path from 
origination U) iniroducnon into paiient care lias been eniirely within ihe 
lu)spiial (as in the < asc of radioimmunoassays for digoxin, jxuaihormone. 
and ihyrocalciionin). In oihers> equipment or sophisticated chemical 
fabric^uion te<hiK)logi(^s requiring sizable capital expenditures hav^ often 
retpnred indiisirKil involvement to complete the transfer and .diffusion 
pro<ess (i.e.. the Swan-Gan/. flotation catheter, hemodialysis machines, 
circulatory assist devices, and hyperalimentation solutions). Funding for. 
such projects has varied, although the major sources have been <he federal 
government, and to a l*ser extent, private industry and foundations. 

The physi<ian may also be requested by a partici^br funding somre to 
paiii< ipate-w-ihe devek){>meni or evahiaiion of a ^xhnologx' which uhi- 
mately may help in patieni <are, as in ih<* <aseof gove rnment and private 
iixhjsirial romracts to (Onduct animal and human testing of drugs and 
meilical dtn ices. 

2. 7Vie hospital has seUi<?m bwn ihv prime inf>vei in identifying the need 
^ lor new technology. s(kkmi (onsidered itself responsible for iunovation or 
even Un nionitoung ihe introduction of technology into patient care, 
Ix^ond assuring patieni saftny am! establishing programs "^^mh are 
rcononlically viabk% In the case of safety, the malpractice crisis ami the 
reciuiiement' that standing connniltees on human subjc^cts ic^vic^w resc^arch 
proposals have hc ighiencxl hos}>ita}s'^ awareness of their r(^spo^sibility. 
Moweve!. because* c>f the numerous pathways by which new technology 
can be intH)cki<CHl into the paiic^nt care sening. thcvse concerns have not 
provided an tnriall scurnmg n)eth<iil. Assuming that safety stand;|i^ls oi 
risk-bc^nrlu Kuios wc'it^^ac c eptabk. the major kmc^^m deciding whether 
new tec hnology woidd be inu^oduced has in tac t b<^^ whether third-party 
carruTs Wottld Hinn>ursc» .the hospital at a level sxtflKient to sustam the 
technology. In the selling of (ost rcnndnnscnicnt. ihcTC has }k*en» and is, 
luUe incentive for the hospital to view the bc*nc*fit-cc>sl influcwr ol the 
ie<hnok>gy <m iudividtud diseases, oi to c^xamine the nc^w technok>gy in 
the context of the total diagnostic and therapeutic capability of the institu- 
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lion. Moreover, no mcentive has existed for hospitals to consider uaing 
similar underutilized services in other neaiby institutions. Their failure 
to do so has prompted the charges that hospitals are insensitive to cosi^ 
promote needless duplication of services, and mindlessly pursue their own 
parochial inieresis. To be balanced a^^insi such charges are considerations 
such as transport of patients, the type of hospital involved (full sen'ice versus 
community), the actual projected need for the technology, and, as a corollary 
to the last, the fact thai some jjuplication within the system isl|niccessary 
when the demand supports approxfimately full utilization of the technol6g>^ 
Tlius the hoiJ^ital to date has been largely passive in the introduction of 
technology* Ahriough h has not had to be so^ the pressures generated from 
within by the physician inventor and by practinoners wishing to use the 
technology » even on an initial trial basis^ can be extraordinarily powerful. 
In faci, with a permissive reimbursement system it has been, and is> easier^ 
and sometimes wiser, to adopt promising technology ^^ven before its ultimate 
role in patient caix^ is certain, than to refuse an opportunity lo explore its 
potential benefits. Today's hospital faces a myriad of incentives lo utilixe 
tf< hnology and disincentive^ to constrain it. 



^Ilhisirative case studies 

Before citing two case studies of the development, adoption, utilization 
and diffusion of technologies in medicine* let me emphasize that these 
examples illustrate that technology and its place in medicine are moving 
continuously. We are forced to make judgments about technology with 
imperfect methodology and data and in a time of increasingly limited 
resources, while simultaneously we have a naiyonal commitment to improve 
the health of our citizens and protect thcpri from poten dally dangerous 
chemiads, energy soun j^* medi<al technmogies, etc. » 

Still, we should not forget that mtnlical advan<es such as digitalis, 
penic illin, insulin, smallpox vaccination, vitamin h\2 for treating |>ernicious 
anemia, and numeroiis medical devices have been introduced without 
clinical trials of any magnitude and have been accepted and retained at 
least in f>iinciple because of their obvious i^ierapeuiic benefits. In other 
instances, tec hnologies, particularly in the fic^lds of antibiotic and cancer 
chemotherapy and mc*dical, devices* have followed the same abbreviated 
path to rlini<al application and have Ix^en discarded* usually within a short 
pc^nod of time, when they wc^re found ineffective or actually harmful, in 
the latter instance, most such trials have been carried out in patients for 
whom there was no satisfactory therapeutic alternative. 

The following two exampk*s are illustrative of successful and failed 
technologies and, although oriented toward the field of cardiology, serve 
as an analogue to many exampk^s that could Iw cited in this or any other 
medical specialty. 

Coronary arteriography and bypass surgery. Selec live coronary arteriog- 
raphy exemplifies a diagnostic tec hnology whic h had to wait nearly a decade 
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for a fhempy that could palliaie the disease ii was clearly^ capable of . 
diagnosing: comnar)' artery disease. Coron^ angiography was introduced 
in 1958 by Dr. Mason Sones of the Cleveland Clinic,^ and several thousand 
angiograms were perfor-med^ primarily in his laboratory and almost exclu- 
sively for diagnostic purposes. Only a few patieats were referred for surgei7>* 
because the only technique potentially capable of impro%'ing myocaidial 
blood supjply was the implantation of one or both internal mammary 
arteries into the myocardium (Vineberg.»procedure)^ \^ith the expectation 
that the implanted vessels over lime would establish connections *witli 
existing coronai7 vessels, ihus improving blood supply.^ That procedure] 
' although introduced in 1949. was of dubious value and never acceptec^ 
widely. Probably fewer than 200 such operations were done between^ 
; 1949 and 1967* / ^ . 

Nonetheless, coronary angiography flourished in the Sones laboratory 
. despite the lack of an accepted therapy, despite the high cost of radiographic 
equipments and despite Uie relatively high doses of radiation. The multiple 
reasons (or acceptance' of what was essentially « diagnostic procedure 
included its apparent .ability to exclude coronary disease as a cause of 
dibiliiating chest pairj*,^ the precision withs^'hich a diagnosis coijld be 
established, and the willingness of the indiviou^l patient and some third 
parties io Ix^ar (he expense of the procedure. 

With the introduction of the saphenous vein bypasd graft procedure in 
1967.^ a therapeutic modality became av;ulable which apparently provided 
immediate improvement of bUxxl supply to an undernourished myocardiuipfi. 
Although it required va.st technologic support, ^its simplicity and logic 
^vere }x>werful force^ its being accepted widely and rapidly as therapy 
kii^^ithis countO' leading cause of death due to medical disease. Tlte rest is 
history known to all. in the field Open heart surgery, previously limiteti to 
valve replat ement and repair of congenital heart defects, initiated a new era. 
Currently, it is estimated that more than 50,000 bypass operations are done 
annually at a cost in 4|^ess of |i0,009bper operation. The appmach was 
propelled forward by the medical insiiiui for effective pro<edure and the 
strong eiTiotion generated by the consequences of coronary disease* and in 
the beginning few quantitative questions were asked about the effectiveness 
of the surgery as it related tt^ morbidity and mortality. To be sure, trial and 
observation have dis< kxsed that some patients were not benefited, because 
then disease h?kd progressed to the point where the htnirt was irreparably 
, ' (hunagt^d and resioratioiKof blood flow could not improve it. Such patients 
ajc now viewed as potential candidates for <ardia< transplantation, if and 
when the iinnumologi< problem.s surrounding that proc<^htre <*an Im* 
solved* Yet, il)e vast nujjojity of patients with symptomatic coronary aitery 
di.sea.se have been \ icwtxi as < andidaes for the'bypass pro< edur(\ And in some 
centers it is alleged (hat patients with asymptomatit but a}>parem}y 'life 
ihr<*-aiening" lesions should also Ix' bypass<^t 

Despite the enormous commitment of resources to thi4^tefhm)logy, whi< h 
in fact is a family of technologies mcluding cardiac cathetcTi/uttion. 
J radiology, c ardiopiihnonary bypass macl^ines, blood banking, etc it is only 
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. now ihm data are emerging ihai purport to demonstrate that the operation 
relieves syniptomi> and prolongs life. Such data are usually retrospective in 
nature, not subject to double blind or contxol techniqi^es, and in ma!ur 
instances, ignore the natural history of the disease* To keep things in 
per$pective, it is, probably too late to orry out classical statistical studies^ 
in pan due to our population *s mobility and freedom of choice in seeking 
therapy* Furthermore, if the procedure were a failure, or largely so, the 
evidence already would i>ave accumulated to indicate as much, and the 
procedure would have been discarded as other ineffective procedures have 
bee^n, such as the Vineberg operation, pericardiolysis, and omentopexy. 
. Commint: The*study illustrates the preoccupation our' society has with 
technology, panicularly when, )ike coronary angiography; it hasadiagnos- 
lically precise capability, or appears to offer a logical and simple therapy 
for a severe, ubiquitous disease* One wonders what the course of events 
would have been had ihe medical |:>rofession urged more restraint in the 
inuoduction of this technology and set up a method to evaluate its effective- 
ness. siatisi*Tcally, Could medicine have resisted the public outcry, emotional 
though ii may have Ix^en, which might have accomj^anied knowledge of 
die availability \>f a procedure which is superficially so attractive? Could 
the third panics who have paid for these technologies almost from, their 
Ix^gintiing ha^* withstood such pressure? The questionis moot but provoca- 
tive and, if considered, should be examined in light of the limes in which the 
developments took place. . ' , 

Prosthetic devices in cardiology* With the increased knowledge and 
interest of ifiv engineer and physi<*ist in biologic systems, activity in 
cl(*Aclo[)ing prosthetic devices for all fields of medicine has burgeoned. 
Thv field of cardiology has been, exceptionally a<tive, sin<% in many ways 
\hv prin< iples of hydraulic t^ngineering ar^^pplicable to the cardiovascular 
system. The uKiin probleo) in this rapidly expanding area has been to 
<!evelop a prosthetic material ha\ing a surface which is biologically com- 
patible^ with blood over an extended period of tinUN and also having sufficient 
endurance for the dc*vice to function effeciivc^ly and repetitively in the 
comitujotis trauma of a ptdsating system. Despite these difficultic^s, 
l lufnagel in the 1950s devised and inserted a plastic valve into the desc eluding 
portion of tlie thoracic aorta in patients with severe aortic insufficiency.^ 
This xvi hnology antedatc^d the dcTelopmeni of the c tudiopuhnonary bypass 
mac hinc* and admittedly was a desperate attempt to palliate a disease which 
Imd leached its end stages and for whic h there was no alternative therapy: 
Little was undc*rsiood at that tinu* about the biologic imeraction of bkJod 
and foreign substancc\s> Placeim^ of the valve in the descending aorta only 
pitnialiy relieved the work loacion the left ventricle, sinve i|ie aortic valve* 
itse lf continued to be incompetent and the blood ej<*cied into the upper 
poMions of the body would continue to regurgitate intp the left ventricle, 
rhe history of the llulnaigel valve was short, and in retrbspec t. predic table. 
Thv }>aiienf\s symptoms w<»re relicnrd only partially, although lor a time 
the ciudiac ccmdition was nu>ie n>atxageable clinically with drug therapy. 
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However, the major Hmiiing factor was the incorapaubiliiy of the valve 
iij»elf wiih ihe blood. The resulting dot formaiion, embolization lo area« 
distal {6 the placement of the valve, and complete obstruction of the valve 
by clotting created insurmountable obsiacles. Hence>, the valve was never 
widely accepted, although a few patients were substantially benefited, albeit 
tor a short time. Thus this technology, which was" created and inuroduced by 
an imaginative physician, did not diffuse throughout the cardiovascular 
field, solely because of its soon, obvious limitations and not because of 
safety policies imposed by the governraeni or policies of reimbursement 
by third-pany insurance carriers. ^ . ' 

In 1961, the modern era of cardiacA/alve prostheses began with the coUabo- 
ration of a surgeon, Dr. Albert Siarr, and an engineer, Lowell. Edwards, who 
developed the Siarr^Edwards valve lo replace diseased cardiac valves.^ This 
approach \5ias made possible bv the availability of effective cardiopulmonary 
bypass supj^on. It is interesting that the Starr-Edwards prosthesis, still 
extant, did not diffuse widely until the clinical trials coftt^ucied by Starr 
him-self in a nunlber of parents with various types of mitral and aortic 
valve disease indicated that the valve was an effective therapy for the 
diseases in which it\was employed. Although the third-party payers were not 
■ reluciiini to reimbui;se for this procedure even in its early stages of develop- 
mentx^ihe natural caution of the medical profession toward what was then 
radicsihiterapy delayed the widespread use of these devices until their clinical 
worth could be proven. To some extent, however, the acceptance was delayed • 
also because of the relatively few centers capable of providing the skilled 
per.sonnel and technology to support the invention- However, as the Worth 
of the valve became proven, there was a marked growth in the number of 
fal^iovast ufar pump teams throughout the country primarily devoted to 
applyj»\g this technology. In retrospect, the proliferation of such teams was 
excessive but responsive to a number of factors, including public demand, 
the desire of physicians and hospitals to provide this capacity in their 
facilities, and the willingness c,>f third parties to reimburse for the procedure. 

Nonetheless, it should be emphasiaxl that the technology was applied 
for the most part to patients for whom no effective alternative source of 
treatment was available. The benefits of drug therapy had been exhausted 
and. at' least at first, valve replatrroent was reserved for tile most severe 
<uses, iu{)raciicc whi(h has continued to the present in the fcpphcation of 
radical u*( hftologies. As experience demonstrating its effeciiveiK^ increased, 
valve replacement was extended to patients who were less severely affeeted 
!>y theii disease. Thus the major i.ssue of when such palliative therapy should 
be employed was and still remains one of judgment. 

As migiif !x' ptedic ted, valve replac ement is not without severe coniplic a- 
tions in s9ine patients. These inc lude unsealing of the i>rosihesis, embolism 
from clots forming on the prosthesis, hemolysis of blood due to the excessive 
sheai fortes on the formed eieiUems of thv blood in contact with a foreign 
substance, and actual degenetaiion of the poppet within the valve despite 
extensi\e c>ndurance testing in th(> engitieering laboratory. In an effort to 
build a de\)(e free of such <c)mpIications, other valve prostheses have been 



devisal by indivklual physirians, sometimes in collaboraiion with hydraulic 
engineers. In iheii early singes, virtually all of tlu:>e employed foi^ign 
maierials which during the test of time in pauenis have been found la 
produce ilie same problems of the Starr-Edv^^ards valve, and usually with 
an even g)-eaier frequency. Thm these devices no\A' in large measure have 
been discarded. The Starr-Edwards valve iiself has continued to undergo 
developmem and in present is the standard technology for \'alve replace- 
ment, sintf the refinements have led to a progressive diminuiion in the 
frequency of the previotj|ly described complic ations. 

Noneih(*less> because' valve replacemem panents require long-ierm 
anticoagulatipr^, nm wirhoui complication itself, ihere has been a con- 
tinuing search .for a lx*iter prosthesis. One* of the areas thai iniiially appc^an^d 
promising was the transplantation, primarily in the aortic arc»a. of human 
valvcvs obtained from patients who had*djed from other causes. However, 
this technique; has suffenxl from a number of problems uivolving avail- 
abilii^ prescTvatioh, technical difficulties in insertion, and fatigue of the 
vahe after it has been in place for vaning lengths of time. Currently^ the 
majoi focus in new^ prosthc*ses is on the potentialof applying allografts, 
usually defined from il\v pig because its tissues ai>pear ccjmpniible with 
th/;se of the humim. apparently will not require long-term anticoagulation 
of the patic*nl, and may not be subject to the compHcaiions encouniei^d 
%vith the Siarr-Kdwarcls \alve. The dri\*ing force in develc>pment of this 
nc*Av uThnology is no longer the individual physic ian, or physician and 
engincw in informal collaboration, bui a whole cohort, including physipan, 
engineer, industry, and government. A major fac ililaung^^facior in testing, 
this ncnv technology in the human has bcrn the \villingness of third-party 
paycTs to reimburse for the procrdures, <n*en though the tc*<hnc>l<>gy still 
must Ik* considercxt in its experimental phast\ 

Commeni: Begittning with the Mufnagc^l vah'c\ there has ne\rr bec-n a 
standard cjinical trial to prove the coffee tixcMiess of any gi\en valve rc*place- 
mvn\ proslhesiss The lack of an i*ffc<ii\-e therapy in clcvsperaie chnical 
siuiaiions gave rise to the <leve)opmc*nt of this fic^kl^ and the p<)li<y <A 
third-party (arricns of reimbursing for the proccnlurcvs fac ilitated its adoption 
and diffusion ihroughoaj.t the hospital system, hieffec tive prosth(*sc\s have 
"been discardc-d primarily bc*cause they fail c*d to uk^ i the standards of 
indiviihud physician rcvwnchers. In addition, the indie ati<ms and hence 
the utilization of ilu*se devices in the human have been left lo the judgm%it 
of individual < ardiovasc \dar tc^ams, whose piocc*sses of <*v;du;tti<)n and. 
n^vieiv may vary consi<lerahly from institution tt> institution. Finally, the 
Mccision to introduce such technology has'^rcvstc^d largely with the physi< ian» 
and hospitals have playc»d little, if any» role of this dc*( ision making pioc (»ss. 
Howe ver, some iKispitals have ac tually sought this <apa!>ihty to maintain 
their position of*min<^nce within a community* lo the extent that this 
has been the case. mnucc»ssary chiplicatiori of c*xpensive sc*n ice s ukiv 
have rc\suhed. Rc\qardless ol the mechanis)n by which the dc^isitm has 
hivxi rc*achc^d to adopt this or any oiher type of tct hnologVv the hospual has 
had to piovide n^iny suppcnting scTvicrs whose* cost in terms of personnel 
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spm\ and equipment not beei5 coumM m when tht major technology - 
melf Wa.s adoiVied. This may ej^lam, ai 3eai)t,in someimiancei). why card*b- 
Vascular leanisV after enjoying aa|niu?il i^eriod of supi^ori, haye been found 
lo. 1k^ inappropriaieily placed that is, placed in imiitutiops whose paiieni 
Volume is noi adequ^ie to support the effort. The cardiovascular field is not 
alone in ihi2>* situation. * . . 

Control of technology In haspitals 

Tliere are two major reasons to consider the question of conuol of tech- 
nology in hospitals: (1) the high cosi of heaUh care, and in particular 
hospital care; and (2) concern about protecting the public from the intro-. 
ducjion of technology that may be of minimal effectiveness, oj^ thai might 
prove harmfuh . ^ 

Tlie foliowing comments will be directed toward existing contrpl 
mechanisms and will suggest some nev mechanisms of potential value. 



Current mechanisms 

Detcrmiiiaiion-of-Need and PX. 93i-64i. At present 33^taiesWd the 
Disinct of Col u0ibia have operative Determination-of-Need laws, although- 
these vary in scope and in particular as to whether or not doctors' offices 
are included* Public Law -93-641 mandates that a Determination -of* Need 
law be Jn place in ever)' state by 1980, but it does i^ot require that the law- 
extend to doctors* offices, ^ ^ 

Aldiough this mechanism is attractive in theory, experience to date 
suggests that it is extremely difficuh to implement. Effective planning is 
limited by the amount of data available upon which lO base decisions. Much 
decision making has occurred in an atmosphere of crisis generated by a request 
from specific providers to ^dopt new technologies or replace old facilities. 
Faced wath such crises, decision making authorities have been unable to 
devote their attention to developing a methodology thai addresses the 
structuring of a health ^system which makes facilities and iheir technology 
available on an equitEible basis. Their power has been limited by their 
inability to have a marked effect upon existing fatilities. However, it is 
conceivable, and even likely, thai in the absence of specific authorization, 
those administering Deiermination-of-Need laws will resort to the indirect 
method of < losing hospitals by (^nyingjipplicaiions to upgrade old facilities 
which have been <iied for failure to conform to cunent life safety codes. 
While such practice constitutes blatant abuse of the intent of the Determina- 
lion-of-Need hnv by employing methodologies outside the scope of the 
law, it nonetheless is a way Co "game the system in order to make it conform 
to the wishes of the regulators. Were such regulators possessed of the 
necessary data and wisdom on which to base decisions, the rneans they used 
might be condoned as justified by the ends, yufbrtunaiely, the profes- 
sionalism currently resident in Deiermination-of-Need authorities is not 
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^uch thai ihe public can be assured ihai the laws will be direcily or indirectly 
• applied in an equitable fashion. Furthermore, 0etermin^iion-of-Need 
pertains only to large technologies whose capital costs exceed 4100,000 to 
|150,000j thus, a significant amount of new technology could be introduced 
which would fall below the tlireshold for review^ but would increase the 
costs of medical care as much as, if not more than, certain technology over' 
which the law has jurisdiction. 

The addition under Public Law 93-641 of Health Systems Agencies and 
State Health Coordinating Councils to work with the Determination^qf* 
Need process appears to address some of the above questions> Again, 

* however, the law is extremely complex and idealistic, for it is based on two 
assumptions. It assumes that. the requisite amount of data can be collected 

/ upon which to make decisions about the health care system, and that the 
. professionalism .required for such decision making can be developed wi thin 
\\ ^public bodies which are theoretically representative of the populace. At 
; this time, it is difficult to point to a health systems agency that possesses the 
^ "necessary planning expertise and can be considered uuly representative, 
bideed, the process to date has not resulted in attracting tlvose elements of 
community leadership that would give c|||^confidence that the needs of the 
public at large rather than those of the vested interests, l>e they rich or poor, 
had been taken into considci^tiorL Furihermorej these agencies have failed 
to link th^ir efforts effectively with the Determination -of-Need process. 
They exhibit operational inefficiencies and lack of continuity in defining 
f and pursuing the mandated goals in health planning. These same criticisms 
have been directed at hospitals, which specifically have been criticized for 
failing to cooperate with one another to ensure thai owrbe<WiftgNand 
excessive duplication of services among hospitals do not exist in any given 
area. There is a clear question as to whether or not the health systems agency . 
and Detenmination-of-Need process can or will be able to develop a coherent 
health system that is better than the current *'system/* Theoretically, the 
answer should be a resounding "yes>*' but in practice, the performance of 
this public process has failed to inspire much confidence. 

Some success might be achieved if, at least from a procedural |>oint of \>iew, 
the agencies involved in publie planning could respond in a timely marmer 
to organizations requesting Determination-of Need. Although agency 
practices and administration of Determination-of-Need laws vary fjom 
state to state, the time required to make decisions is extraordinarily long. 
Facilities or technologies may undergo such extended review that the cost 

* of the <apital expenditure can increase substantially simply lx*<ause of 
delays in processing the application. " 

If the regulator)' process could be efficiently administered, .some yardstick 
to measure its performance could be deveIo}>ed. The current practice 
unfortunately tends to deny or delay all proposals for an unconscionably 
long period of time. At the Massachusetts General FTospital, for example, 
an ambulatory care center has been under consideration for nearly three 
years. During this time the costs of construction and capital equipment 
have risen by more than 25 |>ercent, excluding, o^ course, the incremental 
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■cos,i ^^er«||iinel commiued lo seeing the. project ilirowgh to conclusion, 
wheililFii be*a }x>siiive or .negative aciion on ihe pan of ihe public bodies. 
Similarly. jlie Affiliated Hospitals Center in Bosion,spent more ihap five 
' yeai-s in obtaining approval for a facility which fi*ially contained 100 fewer 
. beds than were proposed bu i whose inflationary. cost had risen more than two 
' mid a half times during the'interim. Sorne would argue, and not, without 
merit, that while the ultimate result of such a process was a^eu£r hospital, 
' tlic real question is whether or not n was sufficiently "better" to justify an 
expenditure of $100 million rather than" $40 million. Manysimiiar problems 
coirid be dted which have arisen in. the process of irriplementing Deiermina- 
• « tion-of-Nee4 laws. ^ , 

Cost cont^^^missions. A number ot states have-established cos i control 
" ■ commissions^Sii effort to coniair^ the rate of rise of hospital costs, of 
which technology is thought to be a significant component. These include 
Massachusetts, Gonnecticut, Mar>'land, and Washington. Although the 
'method of.bperation ^lay ^yary from .state to*slate, each commission exerts 
considerable authority over the degree to which hospitals may raise charges 
to coyer the costs pf services provided. Such coromissiofts theoretically are. 
attraciWe from a cost containment point*of viewj^ince they could be useful 
in controlling the proliferation of technology A^nthin the hospital, bxii to 
■ date they 1iave ladced the expertise or data base ort which-ioroake judgments 
, •■ regaitling the role ofVhospital in a particular ^ea. Like the Health Systems 
Aeoncf and the State Healih Coordinating Coun'ciJ, these commissions 
ux* capable ot addressing only a portion of the problem of developmg 
a health ca^e s>^sienj. namely, cost. Again, if commission activities m 
approving or disajeproving charges cquld be linked to an effective planning . 
process, their, i^fct would be enharVced -gr^tly. Such a linkage has not 
developed fo' dSPrhe performance <^ the commissions tnust be judged 
against their ability' w contain costs, as compared to cost .containment in 
' oilier states without similar regulatoiy\j>rocesses. Wben that comparison 
''is made, commission perfownance is not impressive. A 1976 study covering* 
18 states, attempted to ascertain for the Fefleration of American Hospitals 
: the effect of rate regulation on hospital expenditures and revenues. Thi^ 
btudv revealed little, if any. impact attributable to the presence or absence of 
^ mandatory rate regulation and a 1-2 percent* better, j^erformance m suites 
with voluntary i^ie'regulation.'o , • .* . 

• * IThe stock "answer to why the performance of cost control commissions 
hik not been better ^s that such c^mmis.vions ar^,sdll evolutionary, and 
(ht'n\{x>i<ntial remai^ris, to be realized. While it is im}K)ssibk i<S aVgue with. 
J a statement, the appr6ach appears far from being a panacea:- It is 
difficult to see in a free -society how the adversary relationship commonly 
resulting from the actions of such commissions will, in fact realize the 
* d«ired goal without creating chaos, or, at the very least, inertia, in a System 
- * - which is constantly in inoiion, and whose major actors are committed, at 
least su'ptrficiallv, to improving (be qyality.of care delivered to our citizens. 
|Such adversary relationships do not provide incentives for Ix'tter- i>er- 
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formance. bui create a mindsei among ihe regulated that is geared toward 
protecting what' iliey have» rather than toward the economic wisdom of 
investigating how they might achieve their goal through cooperation 
and planning. ' . 

- FDA and medical devices legislation. The key federal instruments 
addressing ih^ adopdon and diffusion o£ technology ai ihis time are die 
regulations of the Food and Drug Administration (FDA) and the recently 
enactecl Medical Devices legislation. The role of the FDA is to i;>rotect the 
public safety and to keep off the market those drugs that are of no use or of 
marginal utility in the field where they are applied. The scale of their task is 
awesome" and it^ suingency is such that it is. little wonder thai the United 
States has fallen far behind in the development of new drug technology, 
^ ranking behind a nurpb^ of European countries as wel] as Japan. The 
standards to which doif estic industry are held in developing new drug 
technology are so severe that there is an inordinately long lead time, ranging 
fjjom months to years, before a hew drug originating in the United States 
can be ^oJd on the open market. In our zeal to prptect the public safety, we 
have forced theJFDA to adopt standarcjs which have spawned a federal 
bureaucracy incapable of timely response to the enormous, capacity of 
American induiitry tx> produce drugs potentially useful for the ixeatment 
of a number of common diseases. To be. sure, the introduction of drugs 
onto the open market should not be a completely unfettered process, but 
the standards to which American industry are held^av the presein tim^ ajce 
enemning and wasteful of resources^ This policy, if continued, may in the 
long run be*detrimental to the American people. ^ • 

The Medi<al Devices legishnion, ii4so administered by the FDAri^^s the 
laudable goal of ensuring that no lunv devices will bt* acxeptixi for the open 
market until tht7 are appropriately tested? The legislation divides devices 
into several (ategories, with the most stringent standards applied to those^ 
insertcHl inif> th< human body. Such legishnion in mtmy ways is overdue, but 
it is <rucial that ^tlie standards set in the implementing regulations be 
rtnjsonabk* and not uiidtijy idcalisti<\ What is to^*^ measured is the risk- 
Ixniefii ratio of su< h dcv5<es when (bmpared wnih the alternatives; in some 
< a.ses there are none., i he natural tendency in administering ^t^i federal 
law to **ph)y it safe/* If had results occur tn a few <'ases, the aiiendant 
sensationulisu) distorts the a<tnul (ontribution of the technology^ h can 
only , he hopini thai iii th<^ appli<ation of ilu\ law to nHHli<al <levi<e,'> an effec- 
ijv<- ineihaui.sm foj initial testing, and, equally imporianl. a means fpr 
iontiniu'ng evaluation wiJl l>e*devised, with the understandiixg fh;u if a 
di^vii e is found wnntiilg a|t(*r prelinnnjtry testing, it may iiave to be removed 
boi^ the mark<»i. One pc^ssible tnethanism for preliminary jiValuation 
inighi in< hitle ronvrniu^ a nation^^l review panel c on{posed of experts on 
ihv subj(»< t lo (k^velop.a res(^ar< h protocol to be carried out in a few selected 
tenters, initially in annpals and, if apparently successful, later in humans. 
The tiuK^ frame Cor preliminary evaluation w<mld; of <otrrse, de|>entf upon 
^the type of <levi<e under study- On^CHUj^evaluatioft <oukl Ik* the res}K>nsibiHiy 



of a separaie peer review panel convened under FDA auspices. To ensure 
objeciiviiy of evaluation^ once iniroduciion and diffusion have taken 
place, such panels should be composed of individuals not participating 
in the originar decision to place the device on the open market. A similar 
process might be employed for the drug field as well, that is, initial confirma- 
tion, by a panel; of animal testing carried out by the industrial l^ibbratory. 
followed by clinicar trials in a ie%v designated medical centers throughout 
the country. Whether the FDA can or should b^ar such heavy responsibility 
for tesung and standards remains unresolved, ^ ^ , 

Third-party insurance carriers. Currently, tHird-party carriers play bnly 
an indirect role in the evaluation an^ acceptaiSce of technology into the 
medical field* Where prt>^pective rate setting is the^major form of reimburse- 
i^ent— that is,^a rate qi reimbursement is provided to the hospital based on 
some standard of case-mix which considers the types. of services provided, 
the hospital must determine the relative importance of various technologies 
ii v^ishes to support in order to balance its budget. In such a milieu any 
introduction of new technology must be wathin the fiscal constraints of 
the reimbursement limitations imposed by the third-party carriers. Although, 
prospective rate seating has beert adopted for Medicaid in numei^ojus states, 
the existence of pluralistic forms of reimbursement in a state'^ensures that 
third parties are not a great deterrent to the introdyction of new technologic 
Cost reimbursement remains the mechanism by which most hospitals ait^' 
funded for the services they provide. This area is ripe for extensive explorauon^^ 

Poieniiai mechanisms ' 

- ^ ^ 4> ♦ 

* Before discussing the discrete mechanisms by ^vhich technology is intro- 
duced and ultimately controlled, it should be emphasized that the mosi 
effec tive policy will be one that alters the system by retaining incentives for 
the individuals who control the (echnology.* Two mechanisms, prosp<*ctive 
reimbursement and utilization reviewv appear to hold considerable promise. 
However, to attain them^requires, first, a major change in policies governing 
reinbuVsehient, and, second, development of a utilization review that 
in< ludes ancillary servi^pes rather than merely utfliz^ftion of beds, asK>riginally * 
mandated by rhe Medicare Act of 1965* * * . 

Prpj>pective reimbursement. Pn>speaive rein^>ur>emen!» has the poieniial 
of bringing together alf^he decision makers in ^he hospital to discuss the 
adoption and use of a ^echnolog^^ Tf> accomplish this reciuireSj^behavioral 
modification in a system where the individual! physician entrepreneur has^ 
long bei^n the prime Victor in ihe utilization of new or old tec hnology, while 
bearing no risk. And sut !i behavioral modifi^atioit cantiot be accomplished 
50 long as a cost reimbursemem jx>licy exists* .i?e.. so long as the hospital 
can routinely pass the <<>st of any new or existing and possibly overutili^ed 
iv<hnology along to a third party pay< r. Clearly, the third party is nm in 1% 
position to make ^le< isions rt^garding the importance of new technology, 



and the feclml^overhmenu through the FEjAorotheragencies, is not really 
able xo ei>iablbh the efficacy of a pankular tfechuology in a highly special- 
ized hospitaL A prospectf^e race setting sy^iiem thai recognizes tlie individual ^ 
chanu terisiics of a Itospit^il and provides a rate that^adequately compensates 
for the services prpvided, is a powerfiil motivating force toward intra- 
insiiiunonal decision making. Siifh decision making not only has the 
advantage, of imposing ^he responsibility for the inrroduction of new 
lechjiologi^ upon those most qualified to evaluate it, but also hasthe decided 
benefit of jWomoting, an institutional awarehess of the^nilization that 
exists already either in the hospital or in neighboring institutions. Inter-" 
institutional cooperation is thus facilitated, and a genuine will lo cooperaS^ 
for the common good is fostered. 

, Although prospective rate netting is not the ultimate answer to the 
containme'nt of medical costs, be it applied to technology or to the utiliitation 
of hospital beds, it does vesf the decision making in those most qualified 
^d iVlegates the regulators to a role they caV) more naturally assume, that 
i.s, ^nsuring .compliance with a lystem whifh has been developed. The 
diffi< ulty an .settrng'-a prospective rate rests in devjsing a formula that recog* 
hhcK differences among imtyiuiions {i.e.» the difference in costs of providing ' 
servi<es in a iertiar>' ,car& inmiuiion ancf providing ^'hem in a cummunity 
hospital), Som\^ hayeprop)b.sed that a casc^mix approach be empl^ye^l; others 
'l|at^ contended that such a formula is susceptible to manifHilation on tire, 
pan of the provider. Undoubtedly, there is truth in l>oth afgumeffts, b^ 
the concept of pro.Hpective budgeting is souikI, and devising^ methwlology 

^-sfor it should not prove an insurmountable c^bstatle. It offers an opportunity 
to>uhievc a numlxT of goals common^Ho the provider, ihe payer, and 

* the tt^tilator. * . ' 4 

■ ■ \ ■ ■ ■ ' ■ / ■ 

yt^izati6n revijew. Until now the (oncepi of utili/aticin review has been 
confound 10 the issue of bed o<< tip^incy. It has not been exten^ied to the 
monitoring of aniiiHary services employed in the diagnosis and t|eaimeni. 
of spe< ifir illnesses. As a result of (he extraordinary demand for mediad 
services generated by Medicare and Meditaid entitlement and by other 
third-j^art>* insurance carri^TS, as well as by the availability of exiensjve 
technological mnovjju ions over the^past 12 years, it is not surprising that 
hospitals hav(fh^tidgeted for steadily Jncreasing ^laboratory utilization 
rates. The majpr question. ()/.c^?urM\ is whether or not such iedOTologit;.s 
Ikut IxM'n api>ropriately utiH/ed diagnoses or therapy <arried mit in the 
most effe<|i\^^ nianner. it seems lik,ely that overuiilization of avi^liJable tech* 
nologlt's occurs. We do not know this to be a fact, but Ix^cause of oiir inability 
to define qualit^ of care and als)> because of the malpractice crms, there is^ 
dearly a latent, if not actual, tendency to use avatlalile teclinology withojut* 
tK<Hsarily <onsidering/its rfa! contribution to solving the problems oft 
\l}V t>aticntT^ ... * ^ " \ - 

Clbn.siderable savings might 1>e adiievcd if an effective utiliitation review 
program relating to,<|uaUty of <are in a s}>e< ifiC iUnessTouki b<^ developt^l, 
either throug!^ the mandated Proft^ssional Standards Review Orga^i^;uion 



^ nKThanism.". or through the iRiiiative of ihird-pariy payers. The difficwhy 
in dkining "quahiy ol ca>;c'' is enormous, in thai quality acccpiable in one 
setting rflight be found wanting by the criteria of another. Nonetheless, ii is 
imperative thai our society and the medical pi^e.ssion, in particular, agree 
ui>on sotn.e ground rules which" will of course require refinemeni ihrough 
time. It is likely that if the problem of quality and utilization can be addressed a 
in a meaningful way. money previously expended m applying existing 
technologies "W margimil indications might be freed up. Injhe best of all 
worlds, it could then lx> applied to the c>evelopmeni and evolution of new 
technologies to supplant the old. \^ 
* * 

\ Limitation of capital. A simple but rigid way of controlling lechJioJogies 
• in the hosj^ials or in other health care settings would be to limit thespending 
.for new technology and facilities in a givtp geographic area. This proposal 
is found in the 'current Carter bill. \^?hik' it might be effective in saving 
money, it might not recognize distinct ai^|j^portani regional characteristics 
refhx ted by the types" of hospital and servic e provided, hi particular, hospitals 
with a high density of ieniai7 aire might be ill served liy such a policy, siim- 

' ' ihey are the large.st^ult3- most sophisiitaied useis of both hew and old tech- 
nology, f urthermore, the poli<y would not respect th^- pluralistic nature of 
the Ameriuin free enterprise system, particularly, thv freedom of choice 
whith paticnLs enjoy, and in all likelihood will want_ w maintain, to .deter- 
mine where ihey will seek medical care and^iow much they will pay for it. 
These comments are not (O be. confused with issues of equity relating to 
providing people wiili access to a reasonable standard^of health < are where'ver 
they live. On the other hand, it is'ihe obligation, and indeed the strength, 
of our syst<-m lo promote tine < apacity of institutions with sperial.expertise to 
pu)vid<' s6phis,ti< ated services of proven value, if .a fornuda is appHe<l rigidly 
and d<K-s not coasi'der ^ihe spec ial Mharacteristit w)f institutions in our^ 
(ountry, then the leavening j^r'otfss will inevi'tably result in raediotrif)- 
withiri tlie systct)*.' F.x<<-fi< iue nuay be sacrificed uniucessarily in the mmie 
of <<).st <()iwanmH-nt and acxessibiluy. The latter, while nnportanti, is a^ 
separate t.-nd attainable through oihei mcyhani.stns, and it should not be 
alknved to detract Irom a- g'reaiei issue. Mediocrity has never beeti the 
. Anveiitan goal, and it would be sad indetnl were it allowed to assume .that 
position in our bealth care systtw. , ' 



Summary » v * ' 

"I'he Amencan health <a)e s\ftiem. in p;nticular its hospitals, has come 
to that point in-iis histoty where care mtist be observed both in tlie introduc - 
tion of new tc-chnology and in the u^of the okLTc) achieve this, a behavioral . 
modification'fju the pan of hospitals. "p^H*^" i^'"*^. public must be' 

biought about. In tbc view of the aui,hoi. suc h a mothfication is bcvst accom- 
'plished by promoting uuentivc's within t!«' systcan. talhcr than by the 
impo.sition ol st»»vg<-ni ouisidr i<-gtdations rek^gating the prcn idet ;tijd the- 
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regulator to aclversar)' " posi lions. The solution will be complicated and 
muhilaceied, but a<hievable so long as the incentive principle is preserved, 
and it is -recognized (hat the cuneni siiuaiion was reached not within the 
span of days or months but over several decades. Time'^tnd patience will be 
needed if We are to achieve the goals. we commonly seek and maintain the 
unique cnparity that has made the American medicafsystem the world's 
laboratory for technological innovation. To allow providers to manage 
available resources un<3er regulatory guidelines %vould retain incentives and 
potential for growth and innovauon. Alternatively, if the decision making 
power over the delivery of health care and the adoption and diffusion of new 
technology is placed entire|y within the regulator)' bodies, it is-doubifid 
thai the system that has made tl\is country preemitieni inVnany areas of 
^ health care will be preserved. 

There are admittedly many problems remaining to be solved in die areas 
of acce-ssibiliiy to health care for ail of our population; containment of 
health cart- (osts. which have been rising a tan inordiimte rate, and assurance 
of the <iualiiy of care which is delivered. These questions are not insoluble 
nor arc they entirely dis.so<iaied from' those' iha't relate lo tcchpglogy. 
Nonetheless, they can be solved'at least parirally if the problem isapproachVd 
on a systems or insiitutitmarbasis rather than by looking at each problem as 
if it were separaie and distinct. 

r • ' 
Conclusioh . 

This paper might be njost appropriately conduced with a series of 
<ltie.st!ons: 

1. Has the evolution of te<hnology in ho.spiials been the result of the 
i)ar<)< hial interests of physi<ian.s or hospitals, or has it been due largelyjtj 
a health systt-wi conunitied to <<>iKjuering or |^aUiatmg the major disea'ses 
affli<inig our popuhWion, combinetl with-'a reimbursement system which 
has not Ix-yn (piklvuive to (riti<al analysis of the cost of introducing and 
<<)ntinuing If) use new techiiology? " - '\ 

2. Re< ogni/ing tha^ te< hnologi<al i^movations have had varying success ' 
and in .s<mK- instant es^clearly failetl, is it surprising that in a country blessed 
with f)l('ntiful resour<es the evolution of technology ha^fosieredlwh^le new 
ittdusines,ta)d i^ofessious dedicated to the j)resei;vatioi> of lifepjv / 

3« hi Our frustration over ri«ing t o.sts m a time of limited re^ources)4hould 
we turn the control of a* hea+rh care .system with its admitted fauftS over 
to gpvernnx'tit regulation, which in other counirk's has failed to produce 
the type of cost (<)nirol;arid (juality of care thai the American pii^lk has 
comi^ «o-expe< t and the itjedi< a} profession wants' to provide? 

4. Is theie a health tare trisjs in -the uhirnate .s<y3se thai our citizeps 'are 
unable to find the heahh care they require? Or,' is there a t risis in the'sense 
ihiu .wme groups do not have lut ess to the si'stem* that they require? - " 

5. 'Win the provision of a health care system that is a<<e.ssible to alj. Ik '. 
the answer to the problems of health? Or, does the answer reside piimarilf 



in improving *ijje socioeconomic siaius of a}l Americans, in educating our 
populaiion on preserving health, and in continuing our commitment to 
research aimed at discovering the causes ^and therapy for major diseases 
affectin^he population? 

6. Is it re^ilistic to expect that as our p opulation grows older and therefore 
more susceptible to multiple diseases, thai the important role of palliative 
medicine will be diminished? Or, is the major question really one which 
addresses a balance among preventive, early detection* and therapeutic 
technologies? : . ^ 

7* Finally* is ii, realistic to expert Hiat the total cost of maintaining health 
and providing h&lth care is going to remain stable or diminish? ^ ^ 

As we ponder these questions, there are no cfear answers. Our problems 
relate to frustration in the face of complex and sensitive issues of limited 
resources and the preservation of meaningful life. Tliey must be addressed, 
at best in aa objective, constructive atmosphere, by persons dedicated to the 
rnaintei>ance of Ingh-quality care and compassionate cost containment, 
not governed by the mindless question of how much health care ca« be 
bought for a dollar. 
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Anticipating tbe costs aqd benefits of 
new tectinoiogy: A typology for policy 



Gerald Rosenthal 



lhtrodu<^lon * 

Ii has become fashionable recently lo make cosi comainment the major 
focus of public i:>olicy in heakh care. Emphasis is given in .public disaission 
to the need for "controlling the rising costs of health care" before efforts to 
improve the performance of the system can be undertaken. While this 
position receives widespread support, both "'the views as to cause and the 
prescriptions as to response display a wide range of opinion. 

Two, general perceptions emerge. First, imeonurasi with discussions of 
health <are policy' of tl^ lS60s, which lendecl to emphasize almost entirely 
the potential %^nefits to be derived from any change in the health care 
system/ there is* now increased aiieniion direcieifl at ih$ costs likely to be- 
. associated with the change. Second, there is a strong desire to find a scape- 
goat for rising "costs and fQcus the cost containment on it, rathor than to 
recognize either the complexity of the task or its >i?ider effects on ihf 'health 

care*system. • ' / ; V • 

These perceptions, have taken root in. an environment where there is 
increasing concerned awareness that much of what is done in the name of 
"good medical care" has hitle, perhaps no. positive impact on heaitii status - 
and, under some circumstances, may actually produce negative residts in 
the patient. The effecfon medical demand wrought by increase in the 
prevalence of chronic disease and the related need for long-term care have 
tended to reduce our belief in the capacity of ""science." to cute, since much 
. of what* is done in the health care sysi<ife is Jife-supportive without any 
expectation of preventing or eliminating the "disease." The growing 
proportjpn'^f resourtes being devoted to the care of the elderly and terminally 
ill onlyfteinforces this view. 

It is not surpri.sing that these circumstances have generated a growing 
skepticism as to tlx* wisdom of continuing to encourage' the unfettered 
doxrlopmeni and proliferation of new medical lechnolog)', for some, ihe^ 
pendulum of support has swung completely from a position that the 
benefits from technology are sufficient to justify any costs, to a position that 
technology generates so many costs as to negate any benefits! 

One of the purposes of this meeting must be to identify the degree to 
which specifi< policies «)uld be implenjented to moderate the technology- 
generaied pressure on tosts, whijc not forgoing all of the benefits which can 
emanate from a responsible if< hnology development strategy. Any policies 
dirty ted a( making atiopi ion of a new tec hnology less easy must incorporate 
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means lo assure ^considci^iioa of both costs and benefits in ways noi 
encounigcd in the < urreni ^trw iure of the heaUh care systain* Clearly, all 
new- technology is not bad, aira a critical element of technology, policy will 
be the degree to' which it explicitly addre5>sei> opt ion for developnieni, 
. distribution, and sfale of medical rare technologies. To .the extent that 
distinctions c an be made among types of technology on the basis of expected 
a)sts and benefits, the task of developing policy in this sensitiA c area might 
Ix* made more manageable. This paper addresses that goal 

A typology of medical technologies 

In a real sense* all changes in the way medical <are services are produced 
and distributed a ]^ changes in technology (with a small t). Hownn^er, the 
<^rrent discussion is directed at a more limited category, often called *iiard*' 
technologies. ThtW are typically distinguished by costly new equipment 
and maj^r" capitid\ expenditures necessitated by their adoption. But even 
limiting the discussion to '"hard" technology; it is difficult to address the 
^ ^'problems" of tcchnofog)^ in generi< terms br to develop policies whicli 
^ can have a positive impact across the wide^ra%e subsumed by the term. 

The need for differentiation among types of technologies is increasingly 
acknowledged. When Lewis Thomas used tlie phrase *1ialf-\vay tech-, 
nologies'' to describe an area of modern medical care. *he was referring to 
the imreasing tehnical resources being devoted to <'are» the purpose of 
which is not to cure but rather to ma^ge illness, oft<*n w^hen there are no ^ 
immediate exjx'Ctations of cure. While the Quinlan jype .of case is one 
extreme example, others are more common, such as renal dialysis. Implicit 
in Di\ Thomas* categorization of iialf-^vay technology" is a statement 
about expected future (osts and benefits. Su<h te< hnologies, as he describes 
them» are associated xviih relatively high <ost.s for an extended period of 
time (limited t>::|>i<any by mortality) withoui any dire< t expec tation of cure. 
1 Ins is mn to say that no benefits are gtHUTatcxL Rather^JstKh benc^fits are 
less apparent than (ure and more difficult to a.ssess. *rhe ^half-way 
technologies'! < ontrast with tht* simpler^ t ine-iocused view of homeosiatic 
medic in<* that guidetl earlier investments in dexeloping technology. . 

rhe comrast that Bi\ Thomas points out is imponani; it makes c lear the 
implications of diffcTtiniaiing among types of tc*ehnologies in terms of 
expec ted fmurc bc-nefits as well as of the* timt*stream of costs. Those benefits 
are first dcliniitc^d by \hv nature* of the medical c ircttmstanc es fen which 
the ic^chnology is being developed. This argites fot differetitiating amcmg 
.technologies by thc^r medical objectives. Following that siratc^gy, it is 
possible to expand the set of categories in ways that pro^•ide more insight 
into thdprcKCss of developing. and applying new technology. 

The* following tabk* presents stic h a typology of medical lechnologic^s 
with som<^ (examples. , » t 

Categories 2-''! rt^preseni a continuum rather than discrete clustc^rs. The 
i>acc»maker could Ik* considered either an illness management technology 
or a c ure iCThnoiogy. while the iron lung fits either sen viva! or illness man- 

D ^ 



A typology of m«dlc«t tMhnotoQits 



Type « £xamp/efsj^ 

Diagnostic^ - CAT scanner 

Fetal monitor 

Computerized electrocardiography 
« N * Automated clinical labs 

♦ Survival \ Intensive care unit 

* * . Cardiopulmonary resuscitation 

' ^ ' \ Iron lung 

.Illness management Renal dialysis 

Pacemaker 

Cure ^ip joint replacement 

. ^ Organ transplantation 

Prevention Pediatric orthopedic repair 



Diet control for phenylketonuria 
Vacclnes^ for immunization 



Sysl(&m management \ ' Medical Information systems 

' Telemedicine 

agemcnu depending on one*^^ vie^v of ils medical impact on ihe j>aiieni. 
Kor our purposes. precli>ion at the boundaiy is less imporutnt than well 
defined central tendc-^icies. Akhough noi. siricily speaking, medical ^ 
technologies, system management lechnologies are included for the sala* 
of compleieness- The discussion ihai follows attempts to identify for each 
<aiegory issueJi thai would ni^ed to bf addrcssixl in any policies that wre 
designed lo influence the <<>st impacts of new technology by limiting its 
appHcaiion, 

Diagnostic technologies" 

Mu<h the recent disciission of medic;]/! technology and its impact on 
<osts has be(^n snmulaied by the rapid spmul of a major new diagnostic 
looK the CAT scanner. 

I wo specific ly'pes of diagnostic Itrhnologies ran b(» identified. The ffrst 
is a new way of processing existing tests, stub as computer interpretation 
ol X^ay film and oledrocardiogntms. In Uhs type., toiefiis come from 
eithe) unit cost reduction or in(reased }>recisi<m. These new technologies 
itiul to be used about as much as th<^oncs they n^phu e unMvA coM redurliom 
ore Miffwieni (o e7}( owagr* im ^xf?anded tise. as in the case of ih<^ automatt*d 
c lini<al laboratory. ^ 

rhe sc*<<>nd type is a new diagnc^stic test, such as the CAT s<an and ultra- 
sound monitoring. In this case. tlic poK^ntial application levels are less clear. 
If the technology is specifically focused on a particular disease with <1ear 
indicating symptoms iuid known inc idc^nce. it may be po.ssible to anticipate 
the s<alc\of application with son^* confidence*. More typical!y> howcner, 
' new diagnosuc tools cremate opportunities for applic*ation as they beccmie 
more avai]abk% in part because thc»y may be permitted without the reciuirc*"^ 
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mem of a j>n<>r "ptobable" diagnobiii* This is most likely lo occur if ihey 
>ubsiiiuie aoninva.sivc prociHiures for invasive* ones, iht^reby K^ducing the 
x^ipparcni risk lo ihe paiii^ni. The recem CAT scanner experience probably 
reBcds ii;)fluences liiilc different, albeit considerably more rapid, than 
Uiosc mfhaencing the growth of mdiology generally; it may weil be repeat^ 
with ihe .^development of ultrasound-based technologies. The huge 
muliiplication,pf tesis for s.ospe< ted brain lumors in institutions that had 
' acqpired CAT scanners does not suggest an incipient epidemic^ but rather, 
- . a resix>nse to test availability* reduced patien t.risk, and reimbursement policies. 
^ Other factors also tend to expand the application of diagnostic tech- 
* nologies. MalpracticeM onsideraiions and the practice qf '^defensive 
. medicine** make the <osi of not giving ij test potentially higher than thai for 
giving ii. If ihe risk of testing is reduct^d byjhe new technolog)% the pressure 
lo use the /innoration will be even stronger. Any policy designed to limit 
applit aiion will need to deal directly viih this pressure. 

Many o4 the benefits to be derived from diagnostic technologies depend 
on iht* dei^ree iu which the medicaluare system can respond to improved 
diagnosis with, an itnproved outcome. Therefore, all applications of a i^iven 
technology are noi likely to generate ecjual benefits. Policies limiting the 
availability of a diagnosric technology need to incorporate some means for 
<lireciing it toward ahe a]>pli<ations that generate higher benefits. Such a 
poli< y can take oiany forbis, inchiding limiting iVimbursemem to particular 
'^sets of cir(ximsianres whWe indiauors for the procedure can be specified, 
or re<}turing multi-instiiiuionaH access to a technology approved for 
installing in a single institution under tiertificate-of-Need pro^giams, 
ihereby-phu ing the allocation responsibility on the set of iasiitutions chat 
share access. ^ 

The applic ation of a diagnostic tool can have signifi? ant secondary effects. 
An improved capacity to diagnose often serves to sitggest outcome- 
imj>jio\ ing tec hnologic s and to fo< tis the necessajpy-research and development 
iffou. ] 

nie resi>(>nsiveJies^A>f ncnv diagnostic tools and procedures to all these 
surnuli niakes their Vost impac t particularly difficatlt to control In addition, 
their use is difficult, if not impossible, to limit on medical grounds* There 
is c onsidcTable evidence thai high capital costs alone represent no significant 
barriet , \inc e the volume of use that can Ik* medically legitimized (as whh 
the CAT scanner) allows rapid recovery of costs. 

riie c^xpanded use of a new tc*st c)evi<c caused by all these factors <rc*aies 
anothc*! probletn. It generatc\s s^nond-order expt^nditures Cor followup of 
false jK)sitiv(\s. c<>rrc>bt>ration of indicative but inconclusive rcstilts, and 
the hospitidizaiion and physic ian visits ihai'may accompany the diagnostic 
proc ess. TMv impac i on (osi of ihej^e secouil^i;)' effe< ts may be more significant 
foj the aummatcti < linic al lab than for the CATscanne^4houg!i the scanner*s 
high c ap/ial cx>sts tend to c apture the attention. The point is that all widely 
ap}>li< ablcV diagnostic tc^c hnologi(\s gencTate cpsts lx7ond tho.se strictly 
related \o meir inmiediaie application, and ihc^se ^^<»<ondary costs may be 
far more sigmfo^un than the costs of acc|uisition. Policies focusixl strictly 
on accpnsiiion tlms may miss muc h of the mark* 
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>pevelopTAwi is. equally difficuk lo coniroL Hopes o£ profits from the- 
hi&^l\^nic nt^irkcLs encourage private development without major public 
invesiment. Also, iniiial 'invention*' is often the uniniended byproduct of 
5i research effort directed elsewhere. Once ''invented,*' development is 
difficult lo limit in a market where recovery of inve^imqnt is so certain. 
Therefore> strategies'^to limit development directly do^iiot look particularly 
promising. The success of policies to reduce the co5?t impact of diagnostic 
technologies will depend on their ability to limit utiJiration/and to offset 
the pressure toward expansion by modifying the current market incentive 
sirui-iurc. ^ ^ * 



Survival technologies 

Survival technologies are those directed at maintaining the- life of the 
pafieni* until further medical care is available or can be appUed, or until tlie 
natural healing capacity of the patieln can overcome the threat to life. Such 
c^^ses are dramatic* and much public poti^^^as been directed at maximizing 
.aca^ss to and distribution of survival technologies. The Emergency Medical 
Services Systems Act aims at broader access by patients suffering from • 
life-ihreateni ng accident or illness. It also encourages development of 
new life-supporting technologies and procedures that can hasten the enury 
of the victim into the medical care systems. The prevailing view is that the 
benefits derived from the technologies legitimize* their costs. . 
^ From other sides, however, the ideniical technologies draw mu<;^ criticism 
and mapy accusations of waste. There is growing concern at the cost of 
sustaining the lives of the dying and of supporting .life where there is no 
hope that the patient's condition will ever change through sunaval tech* 
nologies. The Quinlan case provided some fuel for this point of view, even 
in a context where concern with the impact of survival technologies on 
conventional definitions of mortality was predominant. 

These differences illustrate a major dilemma. The widespread avaiiabgiiity 
of sunaval techndiogy is^^een as jusiified in emergencysituatiops where time 
*and immediate access/are critical. Therefore, a policy of encouraging* » 
■ applications has found widespread support. However, once in pl^Ve. 
' imensive care units and other survival technologies become a part of a^ 
medical cai^ system dedicated, even obligated to sustain life. This commit- 
ment is cjuite independent of any expectation that with survival will come 
improvement or reduced dependence on artificial life support, hideed, as is 
the case with diagnostic technologies, failure to utilize a survival technology 
where it is avaibble and couTd be indicated, may be far more costly to the 
care provider, in terms of exjx>sure^o m^4lpraciice Vi$k, than using it when 
no further improvement, in the patient^s condition can be made. (Excess 
capacity may make stich lapplicaiions relatively inexpensive initially, but 
secondary costs and the^ inability to limit use will inevitably , result in 
increased costs.) * * . . 

. While survival technologies present many of th?*same characreristics.jgs 
diagnostic technologies, from a policy ' standpoint the^ represent very 
different pro51ems. For sumval technologies, tlie application ^xlways is 



linked immediately in time to patient mortality. Therefore^ the technology 
iii j.oen as ne<T5»i^ary, eyen if ^iot sufficient. This argues against constraints on 
disuibuiion. In the absence of any crftOTa to'limit application to d^iose 
cases where survival" can be followed up w^ith improvement' survival tech- 
nologies will continue to be utilizecl in circum^mnces whej^p ' patient 

Jnprtaliiy is inevitable, and the costs associated with that mortality %snll be 

^l^^ificantly increased. » \ ^ 

: In (he X ase of sun ival technologies, malpractice considerations only 
reiilforcc the basic tendency of the medical care system. For a poiic>^ to run 
countiT lo ihis, it would have to provide a basis for differentiating between 
"gixxl" survival and "not good'* survival-^an extremely difficult task, 
Wiihour clear choice criieria,, limmng access to survival technologies 

avill be difficult/ The developmem pf such criteria should receive a 
high priority.. ' • . 

Illness management technologies ' * * . 

Ihih <aiegi% i\ directed at offsetting or "ameliorating ihe effects of a 
* hjxTific tlise^ise or illness. The development and application of mial dialysis 
t^)r end-stage renal disea.se is one such technology; insuJin therapy for 
diabetits is another, as is the developing technology of j^iabrKiation 
emb(Klied in' vision enhancers', light sensors, ^nd ne^^i, prosthetics, Inimost 
cases, pmeniial applinuions ;ind, there fore> maximum benefits are limited 
to current and projected rates of incidence of the condition be^)g managed 
(if thc^ technology is not essential to survival), or prevalence of the condition 
(if the je<hn<)logy is^ essential to survival). This provides an upper limit 
to the p<M<*ntial volume of use and the distribution of benefits. 

With n gard lo effe< ts, illness management te< hnoJog:ies are of two kinds. 
Some, such as renal dialysis, are Associated *with survival; others* such as 
pvosih<iic <levices/are .unreJijted to survival but aflect the^degree of disability 
as.s<x iated with the ilhiess. 

It smns clear thai wht^n teihm>logi,es are essential fo^ survival, limiting 
develQpnH^ni Js diffi<uh. Thv direct and highly visible evidence of such 
benefits prf)viUes deveii£>pmem wiih a driVinj^ sihiaulus and restricts the 
possibiHty <A limiting application. The medical criteria thai supjbort jtheir 
use ;tre < lear. If the benefits also at t rue to groups in the political mainsireatm 
|)H ssuH's for public support may be irresistible, 

l ion) the (O.St side,^ su< h technologies have significant implications. 
•Ji\ enhan< ing survival; they in< rease pr<^v;den<'<* over time of the illness, and 
Jkenc ol tlx* u*< hnology. If the operating <*osis of the te< hnologY are signifi- 
< ants the jesoimes devotee! to that parti<ular form of medical, fare will 
Ipiiiinue to rise until limited, by the eventual mortality rate of the treated 
cohoris. The rena! dialysis ex'perience is a case in point. 

Sin<e linutacionson development or applit ation of this typeofaechnolOgy 
<lo not hav<- stroi^g sup]x>n (is polic y straic:gie.s, reducing tjieir cost impact * 
may iequir(» hi(Ym.\f4 tlevelopment dirtrted ai redu<ing th<^ operating 
<osis by intHKliuing less expensivt- ie<4nK)k>gy (i.e.. wearable kitlneys anti 



aliernaiive. dialysis suaiegies). Akemaiively, one can hop? that the uppen 
liAiiis of full uulizaCy^i %vill be fiscSilly loleraWo; 

For illness managmeni technologies n6i linked id stjrvival, ihe circum- 
stances are much different. The valuation of benefits is much more 
^ ^speculative, :&nd-tfte ^osts of n€>iiapplicaiion *>f the techno^logy may fall 
outside of the health care system. » ^ ' . 

VVhen the new technology is incor)X)rated into the ftinctions oi providers 
currently cariijg for ihcipaiienis who-will derive the exi5ee*ted benefits, those 

* benefits can be small and yet ^iffice- to s^iriiulate wider application. The 
growrta of nuclear Medicine and open heart «wgery reflects these inputnces. 
Rei«ibursenieni policies w^hich pay for services within these sellings' coupled 
with the* malpractice influences noted ^arlieK> *redu<^ cost impacts and 
hence the valuation of benefits. The cost of maintaining and operating such 
technology is incorporated within the ovmll p>st^>tructure of the provider 
ii*5ititution» and, as c^ifiital costs are redua^d, liule direct abiHiy to limit 
applic'aiion is evidenced. • ^* ' 

- ' Buried within the "increased "intensity of. care" which ac;x>untsior much 
of the ris^* in hospital costs .is the adoption of this tyi>e of technology. The 
addition of the capacity to perform new surgical procedures influences the 
^t>sts,(>f vmx fven if such procedures are not'.fx^rforrned, and control of 

* either dexTlopmen I or application is particularly difficult for technologies 
which represent new (m^)re<-ostly) configurations of existing resources rather 
than new capital expi^nditures, which am be at least monitored through 

. Certificate-of-Nwd or similar oversight. . 

. The < urr<*nt interest in expanding clinical effecti%^eness studies is directed 
primarily at this type of technology, both t^ justify mw adoptions and id 
validate currently utilized procedures. In the absence of rigorous clinical 
evidence of benefit, the mere^presumption ^of possible benefits now serves 
to stig|ulatc» wider appluatibn and-geniVate in<reased cosis^ Effective 
. lirniiMp^n r<*<iuires a 'means for estaJblish'ing chnical beiiefit criteria to 
jusiify adoption or provide valid support *forVejecti<m of a new technology. 
Su<h <lini(al criteria are essential if <ost (ontainment policies directed at 

* reduciiJK Avmlable te< hnology a,re,to be viable.^ ' ^ 

( The pr(^sur(\s to cxpatKl the tlevelopment and application of illness 
nianageuM^nt lecbnologies (onir both from the ease^with which current 
• !<*ind)UisenK7H p(Ui<iet> enabU* the in<reaWd costs iol>e absorbed and from 
clinical pressures to make available all services and procedures which mighty 
have a positive impact, particularly when they do not increase the patient's 
lisk. For nKn)y art^as of illness management tetht^ology, however, the 
"Conditions cilusilig ihese pressures <k> not prev^^ijil. h) partic^ular, rehabilita- 
uon^aml daily living enhamemetH (e< hnologies tend to bc-applied, it at 
^ alK outside ihe mainstream of methcal c are; there is often no reimbursement, 
and the ^^malpractice costs" of not making technology available are not seen 
^as signifi<ant- I his leads lo a <tuious set of cir< utrvstances. If a new i^ness 
inaijag<*nHiH t<<hitology is en<<>mpasse<l within the medical care'' delivery 
system {and tovered by nuHH< al <are reimbursement), then small expecie<l 
fuuire b(*n(*fils will be sufficient to generate a high likelihood of adoption 



and iiKQiporaiion iiHo ihr ^'viamlard mcdi( al t^mv iru-nu/' On the pilWr 
hand, illness nianaK<MnVin laJmoloiifU^s that falloiusidi* ihv sysicm arc likely 
((> hv un<i(^)\iiilim} in rolaiibn \o their ^^xpe( benofiis. This ii. parucularly 
nut' in du* aica?^ of-long-torni qu(% < hronic disease ticatmeni. und rehabiljia-' 
Si^tT smicvsVA ledinology poli<y thai lails lo <<)nsi<lcr apphcations oiHsidc 
\hv n>cdi(ar(arr deHvm sysirm will pcrpriuak* dns imhalamr in* die 
allocauon ul rrsonrtrs. (;roWing <*vidcn(i- on disiibiliiy^ levels* in die 
popxilation suggcv^is hxrgv poicniial beneliis from encouragement of 
dexvloptneni of te( Iniology in these* areas. * 

Cure ledinologKs ^ V * f : ^ - ^ 

C^ne leehnologieti are design<Hl u> alleviate or eliminate virtually all of the 
disasbility assoiiated with a particular illness or^disease, IneJudeU in this 
category are procedures, such as bean repairs, hip joint ri*pia<ements and 
u-ans}>lantauon. and treatments, su< h as antibiotic- therapy aiid the recent 
applieat)on*of loni?-tern), lcnv-iein}>erauire niainu^nance c)f a }>aiient in a 
Washingtot) hospital to offset an odierwi"se unm^atable inf(*<iion> While die 
iosts oi ( ure icrhncilogJc^s < alu be quite high, tht^ tcnid to hii invxmvih tnUike 
those oP illness management technologies, over a relatively short > time, 
and ihvk henefirs are a function of the; value placc-d on recovery. 

Thv ia;essures toward applying d<*velo}>ed cme icchnologies i^re snnilar to 
those toward applying survival tec hnologies. The visible and highly valued 
benc-fits hojn <uie technologies often are {t>nipc^lling in direct relation to 
the incidence of th<^ dis<»as<* adchcvssc^cl, but als<> in some < asc^s (i.e.* c hildrc^nN 
diseases) K> tlK% panic cdar poptdVuioin affe cted. Furthe rmore, succc^sshil 
.application of cure tcxhnology is ccnnral. to the conventicmal imag<^ of 
what u\sc-arch and developmem is about. Linhtati\)ns on applications 
aft- often hard to implement. 

Cuie t<il\nc>h)gies have- received attention as a cosi-inc leasing activity, hi 
particular criticism has bcc-n diiectcnl ai dc^voting rc^sour(c\s lo jHcocc-chnc^- 
\uch as hi}) joint rc^|>lacemc*m for eiclejly palic^ms vC-hcTc benefits are viewed 
as being h^s significant. What is at issue hcTe is not the basit legilunacV 
ol the cure technology but rattier the notion tliat all applications are n/>t 
ol c-cptal bc-ncht. an idea c-aihc^f adchc^sed with lespcnl to chagnosuc 
fc\bnologH-s. Ibis aspc-c i of cme icm hnt)h>gtes Iras nnjJlicaiicnjs foyboth 
devt'lopnuMH and application. - / i 

Pel haps moiein^>cntaHt> cuH- tc-c hnologies ohen lecpure, lot theiyht^neitts 
to be genc^ta.ied. a ntmd>cT ol coinplemc ntaiy dc-velopmeiys which also 
must he mcoipotaicul juio a po)lc\'h)! managing mechcal l/<lu)olog). 
For examp!c\ the bc-n<-lits which call conu^ jicmi successhd ^jrgan tratn» 
planiaiicnj depend gn^ath on the slau- ol technology of tissue typing :\m\ 
oman sioiagt\ arenas tA development not stippoited by the- u{nitic-nt svsnnn 
hn mviln al can\sc^ivues. The tj ansjHatuation piocedutes tbA-mselvc^s mubJy 
aie nuoipoiatc-d into thecinic^nt me^dteaJ caie seivicc*s deUveiv sysM'm. both 
ha putpo^c^ of using n-somcc-s and hn teccivirjg payyieni. Uuw'wn. the- 
success ol such jnoceduu-s atul ibe benefi|< to bc^ obouned hom thejn^ate 
seirsHt^Xto activities which H-ejutte dtdtJfeiale inve^/mc-nf (fee isions inadc* 
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veVto activities which ic-eimje tIeniTeiale uutm 

• 0.3 



V 



cnusiilc ,!br ilt^livrA syMrm. X\\\s linking ol lod^nology dn cl()])mcni and 
^.ipLVlicidon su^fc^ii's 'is Khnnd aspai ol m<^si nuc irdmologics ami i*; " . 
a irtinntHl cit nu;ni ol <*llo(tivu policy in {his au'u. ^ 

IT is possible U) r>^pan(! du' appHuuion ol soinr cuR' urhnoh>gics^ 
paiiidilaiiy ihost^ involvint* sQigi<al puKcduies. in ways ihai miiue ihc^ 
ann< ipm('<i "ht^ndiis. Kxp<^ric/rt1^ wudv^opcn-hcau surgery and nansphuna- 
tion pHH (times pnnades suong suppoit for coixeninujng technologies in 
seitjn^s \vhm* ihe volunx^ oKservite and quality ol management assure 
maximi/anon ol i)orennabl)<nK{iis. \Vh(was the reason for linining avuil- 
ability <>{ some diaj^nosrit ie<bnolpgies was to r<^suam utili/aiion. lor (jue 
' tethnolot^ies the lack ol resuaini is nnt^Uu* eeniral issu(\ Rather. thc<on- , 

< enlKUion letonimended aj> polic ) is dire<ied at assuring a stale of operation * , 
\vbi(K can opiimi/e outt nines, (hi truth, vvicVr Vv^iilabiliiy generates some 
inereas(^d itse. hut it will f)!ien be r\jlee4tHl inis^n ^>oorrr oyuoniesj 
- A politv %\ limiting ap))h<ation tlnoiii^h IramhrsiUK, lennbuKsement 
bniitalions. oi oihei means alsy has the j^^Mential m ritluce system costs. 
In (ontenDaimg ovt^ihead in lewe^ seiimgs* , 

J^)!i(ies tin the <levelopmeni ol <uie technologies iht^n must relied die 
mt<nth*}M*nden<e ol technology dc^velojnnenis uuiside the medical caic^ 
sNstem. and th^ benetiis that can h^ deiived Irom application ol a givc»n 
iedHiolog>. Policies tmnippliiatioUs .nwisi coumeradjbe ease witli (vhicli ^ 
the s\siem sui)j)oHs ncav cure lechnoR)gies by linniing uppluation lo a 
* levid \\\ which cpialitv is relieve led in patiejiy>uu omc^s. and the pott^ntial 
^ Ixniefit lic)m'ih4^ x\\y Hx,hnc>fo1iy*c an be leali/eck 
• " * 

. * Pu'vention te c hn()lc)gH^s nuMltHH tc'cl at H cliu ing tbcMiic itlencc^ol im^iahiN 
%uhI uunhidtt^y in a given pc^pulaoon, Ihe cfe'velopnKMU of va<cines is 
cim" stub tic bnolo^gy; chc^t conuo! lot babies with Urn pbenvlalaninc* levels 
It) ptc-xc^nt meniai letaidatum is another Pbc' glowing atitinicm' bc»ing 
givctn lo inboio eno/s ()l nutalH)hsm such as DownN Syndiome and 
i)lHmlketonuna has nuscti the pc)ssd)dity oi g<wfu sc ii^iungUs a pH^cn^ 
livc^ lecbnologv I he categcnx also mi^bi .iik lud<* , using ;y>pbnn<es to 
conect Ikh! bone gHuvtb pattt^ms m some babie>. While ibis j>io<(tluie 
might b<^ seti^ as a <ttic\ its hmc tion Is oltt n to .V\c>id htnbei onhopcniie * 
' jsioblc ins. and H CvUi be thus viewed as pteven\ivc 

' Deveb^puiem aiul aj>pb(atif)n suaiegies loi ptevenncm tec hnobigtes 
presc-nt a numbei. ol special issues. Potential l>enHits liom such ift hnologic^s 
u Uec t huxU the pU'Vidanc^e ol the di.sabihtv hnd its scHruty. Ohen. extensive* 
t^pidenuoiogical H-stai<h is neiessaiv to identify pieValc^nce and, thetc^lcne. 
the uMsieme ol pcHc^mial benciiis. Imptovemc^nis in n^si proc c^duies and 
duMlc^velopmc ni ol eailv pc cbii^nic sc h cning mc icsiseawan^nesscrf picnalenc e 
and thus struntlate the developmem ol nrw pieventive u^chnologies. ^ 

While p!e\emt\e technologies mav liave sigmrHai|i impacts fin health* 
<aie lysis, the n d<\c lopmeni and obc^n the n appfiiaiions an^ not incoipc)^ 
lated into the \c*ivice jcnmbtUsenient system tlfl^t pays loi the laihnes of 
pirxc'iHUHK Developmem H^fHUc c s c cune piinuuily (lom t^unds icn 



lescarth, and appHcinions. ha\-e been finarued from puhik heakh and 
Welluro resouues i>r individual payments. * ' 

A polity dc\siKn<Hl lo manage medical technology (particularly if siimu- 
iaiexl by (osi <on,si<leranon^} would do well lo, address the problem of 
ensuring adequate rcsour<e contmitnients for prev(^nuve technologies in 
a sysu^ni where many other technologies hav<^ ready acce^b to resour<es for 
appli<-ation^Xjnd ofteti for development , 

• From the sumdpoint of both benefits and costs, sue cessfui prevention 
icihnologies havt^ high payoff, and a modest continuous invesinient on 
the part of the medital system wx)uld seenr easy to ju^ify. An important • ^ 
consideration is the difficulty often encountered in sust\tining th^* app)i<ti- 
ti{>n (and therefoje the benefits) of such technologies when they are not 
routinely incorporated into the systcw. The high percentage of/childrt^n 
not inmnnii/ecl against polio provides ^^n'iclence of this probfem. The 
asstirante that applicauons t)l mcxiical technology will occm at a iicale 
sufficiemuo generate bc^nefits merits as r^iuch utieniicm as^4voidance of 
itnprochic tive applications. 

While the alcove discussion has focused on rnedicid techiiologies, preven- 
tion tec hnology provit|es a stimulus to locTk b^7ond ihi?yhmit. In one sense, 
passive* passengrr rc^suainis in autcmu>bik*s*j/(ixd smok/sutrk scrubbers can 
be scH*n as nonmedical j)r<Vention techn<)]igies/ 11^^^ growing aiteniion 
bc4ng paid by all industrialized ccnmiries to the cx^noibution of industrial 
procc*ssc\s and personal behavior to morbidity m^6 mortality suggests that 
this frame of rc*ferc*nce is a useful one. From a co^t contaifimc'^nt perspective, 
su< h technologies n^ty be among the mosi promising. Hert» too, the assess- 
ment oi costs ai^d benefits provides a giude todevelopnH^nt and a|>plicaiion, 
although implementation of policit^s fails outside the operaiion of the 
nK*du al < are svstem7 



System management iechjr>oIogie5 ^ . K 

* While not strictly mc^dital, there is another class of tec hnojogic^s,- called 
here system managc^jinent t<x hnologic^s. which ha,s significant impiic^ations 
lor costs of nu^di^^d care. 7his**caic\gory includes mcxlical information 
sysH*ms and teUyiiedic ine systc»ms. I'hc costs of suc h tcThnologicvs ^jre 
in<o\pcMatrd iiyo 'the opeiating structure cjf the medical t^nv jnovutc^rs, 
ami t}H*ii l>c*m*rits':^e H*flec tt?d in a capac ity to nianage int reasing amounts 
of information within or among sc*rvi<e-providing settings or to sid>stuute 
n>oving itifpnnaiion^ fox moving patic^nts or providc»rs 

Stimuhj[.ted by eas<» ol <-ost recovcTf and routine ofK fat ion, < lexical systems 
loj billing and iiivcnioiy coimol have been developcxl connnerc ially and 
maikcujt^d witfely. On ihv inhtn hand,. mcMliial infoimatJon systems have 
bcH^i^ cVvc^Iopcni pi imarjly t|irough pid)lic rc»s<Ntr< h and demonstration c^fforts, 
'Hk* bc^nc^iis froni these systeu) managc»nK*tu technoIogic*s are subth\ and 
their impleriK^ntation <Aiin u*<|uiies modification of medical practice: 
which may limit thc^ir accc*pian<e or. in some casc\s/ may cc^nproiuise 
availabihty of reind^uisemc^ni (or tlu^m. 
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But sy.siem ma*nagemeni leci^nologies have great poteniial to impact on 
the c osts of anti bc«.efits frpm medical care generally. Therefore, any iypolog\' 
f{ medi<al rare technologies to be complete must include ihem, and any 
olih' bw^-^tl wpor^ '^ut'^^ typology must take them into account. 



Summary / . 

'•riiis papei- is intended lo contribute to a productive discussion of the 
•contribution of new rnedicul lechnologit^s to health care cost.s and its 
" implicaijons for polic y. To ihis end, it identifies-~a number of categories of 
njedi^tar technologies in terms of t^ieir objectives (expected benefits). 
Influences on *ihe developmeni and application of ea^gh technology type 
ate explored, as are differences in access to resources when that acce.ss is not 
related U) expected benefits or benefit-cost relationships. Of central concern 
is the degree to which the current deployment of new medical technology 
reflet IS reimi>ursement policies which reduce the limiting influence hi 
tosi.s. and malpractice considerations which overvalue some poteniial 
benefits by r^ai.sing the cost of omission. These characierist-ics do not "influence 
each iy{>e of technology to the same degree, but policies to rationalize the 
investment in teclmology and to ameliot-die its cost impacts must contain 
explicit straiegies to offset them, or die'policies are likely to pioveinelfecuve. 
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End-atag|e^i:enal disease and the "cost" 
of medical technology 



V RichaYd A. Retiig . 



• / - ^ . . .... ^ • ' * ; . 

Ifltroduction * ^ 

' End-stage or*cl?ronic renal disease is the clipical condition of patients who * 
have experienced ''such a degree ot irreversible .deterioration of kidney , 
function that^ without' treatm^t; death will soon follow. In the early 1960s, 
two therapies emerged thai were life-exftrnding for victims of this disease 
state* 'One .was ^emod?Vil>w>, the pJxe^s* by which hjetaboHc waste 
products-^normaliy cleared by the kipney through the urinary tmct-— are 
"washed*' frohi the blood ^teani by an artificJal kidney. T+ie other was refial 
irmisplant^ticfri, a surgical profedur<g by which ^ healthy kidney froin^ one 
individual is implanted in another with end-stage renal disease, and. the 
> transplanted kidney {unctions as the recipient'^ own kidneys once did/ 

Both diei-apies, but especially hemodialysis, were and ha^^e remained 
highly expensive, a fact widely recognrzed* from the outset. They were so 
expensive, in fact, thai payment of treatment costs was well beyond the 
capabiiiiies of most individuals and families involve(^ Conseqtienily, this 
country was confronted with the tlilemma oi' having .life-saving medical 
lechnology available that was rnatre^sibl^wrfyits dt^'^ens because of its high 
( ost\ a diiemnra that was dramatized 4ftroug}v both .national print and 
broadcast media. ^ ^ v * ^ * 

A long policy/lebaie oc<uncd from the mid-1960s until 1972 about the 
federal government's responsibility for the paym(*ni of the costs of patient 
\ arc.^ There was a scries of p^mial federal policy and program responses, but 
no dir^ti provision for patient care financing for the general population wps 
.made until thc^enactment of PubhcLaw 92-603, the Sdcial Security Amend- 
ments of 1972! Sfftion 2991 of that law extende<.l Medicare coverage for 
chronit kidnc)x failure \o any individual under '65 years of age whc> is 
*^medi< ally d<normined, to have ( hronic renal disease and wlio requires hemo- 
dialysis or renal transplantation for such disease/' if the person is^fully or 
< Vuronily insured or enuiled ro monthly benefits under the provisions of the 
S^K ial Set ui ity Act, or is the spouse ordependent'thild of such a person Su< h 
uuh^ iduals^ rcpr< srnt inore than 90 percent of the United States population. 

More ihan fi\ e years have elapsed since Section 2991 went into effect. Some 
10.000 pauentxS arc currency benefiting from ihe End-Stai^e Renal Disease 
Program audioriicd by this provision and by the related Medicare j>rovistons 
{diosc in the So(ial*Se<u)ity Aniei^hx\ents of 1972 relating to the disabled, ' 
and tho6(^ for pensions over age 65)-^ Yet the nation \s experience with this 
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program remains troublesome \o many ci mens, including sciendsis, 
physicians; executive branch officials, and members of Congres^. 

One of the main purposes of this, paper is to probe the source^^ cjC distress 
abom this program. Ajioiher is lo extract from this case thelesson^ that could 
be applied to other expensive^ life-saving technologies. Before j^roceeding, 
however, it is useful to rerapitulate briefly thehistorical,developn[^entof both 
hemodialysis and renal -Hxansplantation, to acquire perspectiK'e on the 
processes by v^^hkh new medical' technology is generifte^ji, and to re\ae\v the 
manner by which these therapid^^ei^ introduced. . 

Background . . 

The development of medical technology * * * * 

Hemodialysis. The search for ?tn artificial substitute for the kfdn/ey dates 
from the early part of this century. In November 1912; Abel, Row^aree/and 
Turner, working at Johns Hopkins, performed an experiWeni that involved 
drawing blood from dogs, passing it by an arterial cannula throug^h a tubular 
"celloidin** semipermeable membrane, and filtaing^ diffusible substances 
from the blood back into the animal through a venous cannulia.^ Thes^' . 
experiments established the concepttial basis for d^ialysis but encountered 
two major obstacles: the lack oC an effective anticoagulant and the alienee 
-of an effecijv^ membrane. The 'first of these problems was solved u) 1918 
when investigators doing research unrelated to kidney disease developed 
heparin. The second solution emerged in the 1920s when cellophane was 
commercialiy produced for the first time, initially for use as^sausage^casing:^ 

The first artificial kidney machine was developed in Nazi-occupie/i 
Holland in the ?arly '1940s by a Duicl^i physiciap, Willem' J. K^lff, ^who 
developed a rotating drum through which a cellophane sausage egging was 
wound; I he blood from th'e patient was passed throug!^ the casing, which 
was rotated constamiy through a dialysis batlr, s^nd passed back into the 
patient. The first effort to use 'this new machine was made in'1943. The 
first 16 patients on whom treatment was attempted died, but the seventeenth 
patient revived from a. uremia-induced coma and lived. - . . 

On his first trip to the United Statesman 1947,, Kolff (who.later emigrated 
to the United States) provided the medical researchers'at Peter Bent ferigha'm 
Hospiial in Boston with the engineering drawings of his machine, and the 
first mathine built in t!)iH coumry w?is known as Uhe Kojff-Brigham 
machine. An interesting sideli^^ht suggptslhat simultaneous invention 
was oc< urring. Kolff published 4iis results/in 1944,^^ but soon thereafter 
^Iwall in Sweden and Murray in Canada pu6lish^d similar results of their 
experience with clinical dialysis:^^ The thi^e physicians had been working 
independently |>f each qihrf and, until the v^p}>ea3rance of Kolffs article, 

Without knowledge of eaclv>ih^^'^ * ^% • " 

The Kolff kidney and the SkeggJ^Leona-rd kidney (a different type) were 
usM by a small number^bf ph^sioans froin 1947 to i960 JlO treat acute, 
reversible kidney faihirc. P^atiems sufferin,^, from acute^ failure .could be 
restored u> health by tise of thejnachine, while those with chronic failure 
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(pukl bvnofii from it only so long as rhey were connmed* If the machine wiis 
diji<x>nnecied, ihe paiieni soon die. • | 

Themajor liniiung [ac tor for chronic paiients was ihe problem of vascular 1 • 
access. In early 1 960, fielding H. Scribner and his colJeagues at ihe Uni\ ei:si}y 
of Washington Medical School in Scaule in\'enied a permanently implanted . 
subcutaneous cannuh\e-and-shunt apparatus (hat permitted repealed 
connections to be made between patient and machine at ihe same site. 
They described ihe lechnicjue in this wayi^ . * ' 

In the process of uying co simplify ihe tec hnique of continuous h#m<>dialysis, 
^ the problem of lo%-tc*rm carinulation of aru^ies arjcl veins presented iiself. 
The lethnique which has been developed and is herein •described solves this 
pmblem by making use of two devi<e,s. Firsi>*ihe cannulas are placed in. the 
vc»ssels thmugh a subcumneous tunnel so ihai they emerge from/the skin • , 
ihrough a iighi*fining puncture wound some distance from the siie of v^esset ' 
cannuhuion. Second, a special fitting has been develoj>ed >vhich permits the 
arterial c annula to be c mmecied dhec ily to the venous caunula ther/^by creating 
a sniall arierio«v<?nous shunt which w^ill j>tay open indefinitx^ly filing periods' 
when dialysis not in progress. \ ' ^ 

This bypass technic]ue has aho l>eeti applied lo ihe problem of k>ng*rerm 
(anuulaticm of j^atienis with chronic renal disca^je. The technicjue of insertion 
is the same except that the tunnels are loni^ei. The long tunnels/are used to 
^ afford maximum protection against infection. * ^/ 

^ % ^ 

This c^ritical technological invention ushered fn the use of tne artificial ^ 
kidney to maintain the lives of those suffering from chronic kidney failure. 

*Sfveral aspects of this c^nnulae-and-shunt apparatus are important fen 
an understanding the development of new medical technology. First, 
mc*dical K^chnolog^ is often ir>venied in response lo a c linicai need perceived 
by an attending physician. Scribner recotmis liow he conceived the solution 
to the problem c:>f the chronic kidney failure: 

We\l hi«l a patic^ni from Spokane who was moni>und, ami wc**4 brought him 
Ikk k'lo life by ptttUng him on an artific iai kidney. He respondc^d more ciramaii* 
cally tlian most, and within three day^ was wulkini? up and down the hosphal 
(orridors. At first* we tliiought J^e had reversible K'nal failure. But when we 
did a biopsy, we urimt^diaiely knew^ i\ was hopc^less* He* had acute nephiitis. 
wt^ic h had dc^stmyed his kidneys. xSo we had to go through the trauma of teUing 
his wife that despue the ama/ing recoveiy she still must take him home to di<' a 
second tjnu-. li was .st^veral week^afiei he dietK when I was still Uiinking about 
the pyohlem. that I hierally woke up m the middle of ihv night with the* idea ot 
how we rouid save these people.**' 

'The litt^raiiire on innovation in general clc^arly indiciMcs that riie grcwi 
majority of innovations aie in rcvsponse to perc eivc^d n^arkel neecls.^' ^^^ Fht^ 
poim should not be lost: medical technology often emergens as a physic ian- 
in\'eator*s rc*spc^nse to a dying patieni; this is analogotts !c> demand*indu<c*d 
innovation in o\ltcT ccm texts. 

The scTond. poiiat about the cannulae-and-shunt apparatus is that the 
critical material was teflon (the DuPont i rack mark ^lame foi fhtonxaibon 
'resins), l eflcm was ciiscovered in April l9.H8at DuPom's jac kson LaboHoiy 
in^Ncnv Jersc7, where sc ientisis i^ngaged in researc h on '*Freon''^^ fluoro^ 
carbon refrigerants wc*re studymj? all phasc^s of fhtorinated hydiocarlxms.^** 
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One cylimler of gas, ii was noriced; had no pressun\ and thus appeared to be * 
empty, yet iis weigli^ was the same as when nearly full. Examination of the 
rylixKler revealed a while, waxy solid material inside. The scientists 
realized that spontaneous polymerizaiion of the gas had occmred. creaiijig 
a ne\v( material/ This material did not dissolve in any of ^he common 
solvepis. These inert properties of teflon, it would later turn^oui, were 
i-ritjcal to Siiibner's succest>; they did not provoke an immunological 
reje< tion of the cannulae. . * 

Like cellophane/ teflon was develoi)ed for completely other purposes than 
medical applications, yet both proved to be critical to the devejopment of 
the artificial .kidnev. i\.s jewkes. vSawers, and Stillerman have observed,- 
!*The discovery o^t material with novel phy^sical properties may be tanta- 
mount It) a reshuffling of all the technical cards in the deck/'^® 

SuhstumiaJ improvements occum^l in the early 1960.S in the technology 
•of the artificial kidncn- and the tcThniques of its use, and a continuing 
research and de\ c»lopnieni investment \A-as made in this area by the federal 
governnunit from 1965 onward. * * 



■ * R^enal iransplaniation.^V'I'he history of renal transplantation also reaches 
ba< k to the imn of the century. In particular, the method of joining blood 
vesseU by !^uiure> developed by (autcI and anjiounced in 1902, is of critical 
importance in transplant surget;j\ The experimental transplanting of 
kidneys in aaionils. similarly dates to the early j>ari of the*. century with the 
work of ni^nan in Vienna. He iransphmied a kidney from one location in 
a dog lo another, frcm^ one dog to another, and from a dc>g toa goat. Similarly* 

Carrel perfofmcHl a numbc^r of kidney tratisplants in animah, 

Human nausplaniaiicin' c xperi<*n<<^ dates from 1947, when the first 
opeiaiion was perfoiined l>y Peter Bent Bri^ham, and inv<)lves three distinct 
j>eiiods. The iirsi. hotn 1917 thiough 195."$. is transplantation without any 
iutc^ntpt It) control immunological rejc^ctum ol the donot oigan by the 
ie<ipit*nt. Dtumg this pc^riotk KolHJs attilic ial^^kidney became'available to 
the people at Btigham. who ieali.^ed its utility l(>r die preojK'raiive and post- 

Opc^iative tax- ol ihv transpia^u^t'c ipieniTTT^eTiVst huinan iransphun with . 
the aid ^>I dialysis occuired in 1951 in Springfield, Massachusetts. At 
Btighann, ii{nH%> iKinspknus wetc^ peifonned horn 19.51 thiough 195.1. All 
the* patu^nis died, ustuUlv within a knv \v<H*ks ol the operation and nornniUy 
> Irom pioblems huer as.soc iatrd with icjcc iion. But the one patient who lived 
175 days m c^arly 195!J diamati/c^d ihc^ j>oteniial i)f this ex|>^inyntal ptoc c'durc*. 

The lessons ol this period, eiuuneiatctl by.Mcmre, were that: (1) a trans- 
phiHtetl kidney could restore. 4he chean<al4«ul biological balance of tluy 
patient with chrcmic kidney failure, (2) suture <^>nnectic>ns of-^)lood vessels 
' and ilu^ tnetei H^cjttired gieat c are. {$) the abdomen was the prefcTrcnl location 
tor the nansplanicHl kidney. (4) hcudthy dogs rejec ted a. transplant more 
iapidfy than Innuans with chionic utcmia. (5^ compatihiliiy /iK^iwTcn 
unrelauHl domns and lec ipiems s(>mcninK\s oc c urreck and (6) c onlintied high 
* ^ blcxxl piessure of the chronic ]>atient alter iransplamation indicated the 
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nocd^to ronK)\<* ib(^ (^scH^scd kidneys. The histologic processes of rejeciion 
wrre also minosiopically described duriiig this period. * 

CIon(unen!h\ an impbruini line of scientific inquiry, spearheaded by 
M<*da\var in London, bi'gan to develop an understanding of the body's 
immune resixmse system. The rejection of a kidney tpnsplani by ih^* host 
tame to be ttnd<i stood as the functioning of the immune system, llie 
primary imj>a<i of this reseat rch would be felt in the early 1960s. 

In 1954, Ixnvever, the dcvelo}>ing knowli^ige of immunology led renal 
thera}>y in ^another dire<*tion. Late in that year, at Brigham, a young 
physician with < hroni< renal failure re<eixed a uansplani from his identical 
twin brother, and the second period of renal t^ransplantation was initiated/ 
Vhv siuxess of ihe^ <xp(*ration meant thai homozygotic iwirts were immu- 
nologi( ally comjxuible and that absolution to the rejecllo^^problem existed 
for tli^s grou|) of indi\itlu<ils. This insight resulted in 49 identical twin 
transplants and 15 nonicleniical twin tnmsplantsHii the following 15 years. 
It was learned that a transplanted kidney in the pelvic area could function 
nutny )ears without infection and that the donor twin seldom developed 
glomentlonephritis, hm thixt the kidney from the uninfected donor was 
su,scepuble to further attacks when transplanted into the diseased recipient. 
This expcTiencc also defined the high clinical standard that could Ix^ 
reali/<xl through renal irans}>lantaiion. 

During the 1950s, several lines of attac k \\OT<imacle uix>n the itiimunological 
hairier (inclttding \vh<>le-l><>cly lrradiaiic)n)rYrs4959 and 1960, Schwari/and 
Dame^hek published rc^suhs of research showing that certain drugs roxild 
iiurease loh ranee foi* iransplanied tissue. Within a few months, new research 
projeets weie applying these immtuu>sup|>ressivc drugs to extensive 
cxpn imrntal r(\st*ar( h with animals and u> the transplantation of Icidneys in 
Inanaiis. Developments horn 1961 through 1963 led to tht* wid<\spread use 
al ititmtinosuppH*ssiv<' <lrttgs. cspe< tally A/.achioprine. and usluwi in 
the pr<*sent period ot hmnan rcna! uansplantauon. I he use of the artific ial 
kichuT was greatly <*xpan(led by these dcvelopm<*nts, because transplatric»rs 
uah/rd that the machine could be used to maintain the Jives of potential 
uansi^am ie(i}Hcnts. as wcH as to provide preopc»rative and postoperative 
care ol iiuh'x idltal patients. 

Sid>secptc*nt dcveh>j>ments in tissue typing and organ acquisiuon, 
sK»ag<\ and nan^j>or't also have helpc^d kidney nansplaniation to bcHome 
widc^spiead. 

' •■ . J ■' ■ ■ 

\ General observaiioos. From thesrc* accotmjts ol hcunodialysis and renal 
nans}>hmiaii<>n, it is possible to nutke seyeral obsc^rvaiicms alK>ut the 
deveic^pment of i^tedical technology. Fiisk the deveiopnu^ni pr<Hc^ssc^. 
typically <->c c tu ovc7 a longer pc*ric>d oHi/^ Setcmd. these 

processes ate fiecptently tnt<*nKuIoiu^^ characK^x. involving individuals 
and instiiutioiis in sevc ial counrries wlui are often ttnknowti tocme anothcT.^^ 
rhiid, while scieniilic and Kchnical advance in mc^lici^l i^chnolcigy is 
sonuiintcs a^prochtct of research inu^rnal to mcxhcine, it alsosdrawh upon 
ge^neraJ tc*chnica) <l(^velopmc*tus external to nu'dic line/'*'* Fourth, ii>^i^'c ase 
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. of alK>rnmivc ihorapeuuc approaches lo ihe same problem, as in the case 
of end'siago rvnal disoasis ihv Jieveral development processes may interact 
in important ways. Finally,, though no empirical data are presented above 
on ibis point, i( is easy lo xmdorsiand how a cadre of physicians may begin to 
tolloci around a medical technology as it emerges, thus laying iheground- 
work for. its further development and wider utilization. 

The introduction to use of new medical lechnology ^ * 

It is freqVemly assumed that the National Institutes of .Health (NIH), 
by virtue of its subsianiial continuing investment in biomedj<al re.search 
and,N(^ a less*er extent, development, pi-eside over ihe emergence of evei7 new 
medical technology. However, this is true only to a limited degree. As ihis 
(aso indi<ai<'s, m<^ical technology enters <linical practice through multiple 
iiisuiutional pathways. 

In fact, ihi: dc^T]opmenl of hemodialysis , as a mode of therapy , posed 
romplicmioiis for NIH, some spec'ifi<' lo the hisioiical period but others 
persKsurig to ihe presc^iit. NIH found it .difficuh to support Scribiier^s 
development of the clinical* appli<'aj^ions of the artificial kidney, and was 
never pri^paied to do so on ihe scale requested by him.^^ 

The issue turned on <'linicai research versus patient care. In the **grey 
' area'* between emergent < linical applications and the actual treatment of 
patients by such'apphrations, NIH" came down strongly on the clinical 
researrh side/S< ribner did not invest heavily in research design nor establish 
suong <ontfols for ilinkiil research. Rather, he pursued a sequential 
piobienn-solving approa<h to keeping patients alivT. Yo NIH and its 
' external review < omlnitte<^s, this looked as if they were being asked to fund 
patient care. Indeed, ijiis was part of the problem. Funds awarded to 
Scribner for research purposes were used up in <aring for patients* NIH felt 
it had ft w controls over S< libner in either the purposes for which research 
awards were used or the rate at winch funds wen* expended; 

NIH did support vScribner\s research, but with less. than enthusiasm. 
Beyond tlu* idiosynctatit aspec ts of the situation, at least two general factors 
were at work. First, the NIH orientation was strongly toward biological and 
bitxhenncal tesearc h, not biot^ngineering. A <c>nscious search for informa- 
tion alx>ut the nature of disease and underlying biological processes motivated 
NHI, not thecjuesi for "half-way technologies." This orientation, familiar 
enougli to NIH obser\rrs of today, was miu h stronger in the early 1960s* 

Second^ few mechanisms existed for uansniitting research results into 
medical practice. Not until the rnid-15ft>0s did the NIH research (ontrad- 
emerger^^ and <:k>ngressional pressure led to the establishmeni of 
the Artificial Jvidney-^Chronic Uremia {AK CU) contract research program 
in the National Institute of Arthritis and Metabolic; Disc^ases (NIAMD). 
(Ij>rerc\stingly enough, the AK-CU program was establishcHJ (me year afiej 
\ lire esiablishuK^nt of thc^ Ariificia! Heart Program in the National Heart 
Institute.'^ ewr though the anificial kidney was more dc^vVlopecl at the 
time. The advo< aies of the anificial heart were obviously more powerful 
than those of the'anificial kidney.) 
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% The suppori of research* on renal iramplantaiiori offered far fewer 
problems foj NIH» The major work in this country was done by individuals 
%viih ijuong research orieniaiion and reputauom* The promise of immunolog>^ 
was consistent with an NIH view ihai genuine medical progress flows fronri 
fundamemal research/ and the cojsts of pad^ni care were noi so. ominous 
when linked, lo a surgical procedure mdier than to a recurring long-term 
ireacmen^ Developments in immunology led to the creation in 1964 of ,a 
' Transplant^ Immunology Pmgram 'in the National Institute of Aller^' 
and Jnfe< lious Diseases. 

^ Often efforts were made to facilitate the liiilization of the artificial kidney* 

• In 1965 . the. Public Health Service (PHS) established a program that had 
as much impaci on the process as NIH, if not more. The Kidney Disease 
Control Program (KDCP) funded a number of treatment centers around the 
country to demomiraie the organi^donal feasibility of dialysis in various 
sellings. AUhough the conn^icts thai supported these demonstrations were 
sicp-fpuded and cveixiually phased out. many of diese PHS-fundcd centers 

^ . be< anH\n^jitipnany prominent provider institutions, esp^^cially in ihe period 
bofc^ro 1973. In addition to Seattle, these centers included Hennepin County 

* (Jenend HospiiaK the University of Mississippi 'Medical School, the 
*lhiivcrsity of lUah Downstate Mcdk^l Center/ Charity .Hospital of New 
Orleans, Pet^'j Bent Brigham Hospital, Methodist Hospital^frlndianapolis, 

' and Si. Frantis Ilospiial in Honolulu. Wiih some notable exceptions, 
suth as lliah, wht^rc Kolff was in charge, leadership in these cenj^ers often 
<amc from young physicians who had made the trek to Seattle^ to learn how 
to dialy/e ^>aticnts. These were individuals who frequenily saw career 
<>pporuiniti<'s ontsidt* of a<ademi< incdi<ine and medi<al research and^ — 
\rn inipouaixily — opponuniiies to saVe liwj>. ^ 

WlK uihe RDC^P be<anK* pan of the Regional Medical Programs (RMP) 
in 1969> emi^asis siufted from denionst ration to building dialysis facility 
rapacity in th(* <<>unn7»'^^* This was done by the dualMneans of centralized 
-policy and funding control in Washington, aidecf by an advisory committee 
composc^d oftc^t) of leaders from the PH.S4unded centers, and decentralized 
funding of fac-ih'U(*s ihrough the local RMP agencies. The ability of the 
jnedical (omnujnity tcAabsorb the inipaci of universal financing of treatment 
by Medicare can br aunbutod in largc^ mcuisure to the <ai>a< ity-expanding 
Jn>pa<i of RMP pncn ihv ]9Ti Scxial Sec urity Amendments. 

I he kidne> exjK^nrnte is also inieicsiing hoc ansc; of the role played by the 
AVierans' Administration (VA) in it's widespr<*ad use of dialysi^s* In 1963, 
fully two years Ix^fore the establishment of the AK-Cl^ Program in KIAMD 
and the KDCP in the* PHS, th(* VA announccnl its iniention to establish 
dialysis c (»nteis for eligible* veterans ui .^0 VA hospitals arouiul tlu' (ountry.^^ 
It then pHH creed to do so a period of several years* It was. in fact, a 
HH>r> HCpK'st fiom tlu* \*A to i!u* Buieau of the Budge.t {B()B)forauthori/atioii 
to use eotrsnuetion lunds to iefiol>ish c^xisting facilities for dialysis ccntc^rs 
that prtx ipiiati'd thv establisltnu^nt by the BOB of the Cioftsc halk Omnniuee 
to ic*viow ihe unpliUttions ol tl)(»iapy Un t^nd-stage lenal disease foi the 
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ttatioa as a ^ttfoje.f Ai the time passage of the^972Vmen^ 
hospitals were dialyzing one-fourth of the nation-s dialysis patietais.^^ 

Observers frequently overlook the Veterans* Adminisu^lion's influence 
on the evotHGon of healdi policy injrihis counury; aii^ fail to appreciate how 
iJiticai a role it can play in the emergence oi new medical technology. Not 
only catf k constitute an instituobnal pathway to the use of ^ np\v^medica] * 
techuology> bui, equally important, jt» deqsion pro^es^s^^iolve an* 
emiiyy different set of-bufeaucratic*and poliiioil ^^ofs from ihose involved 
w%hHEW, ^ ^' % - N ^ * , : 

''Co&r problems of the End-Stage Renal Disease Program 

* Though enactfnent pf*Section 2991* resolved ihje policy debate about ho.w 
to pay for end-stage renal disease" tr^iatment, the impletpeiitation of th^^ 
End-Stage Renal Disease Program has been hampered by other troublesoAie 
'pro|>lems relating to both dollar and nonecpnomie costs. ^ 

• Thrqughoui, the: program's history, there hds been a persistent 
underesiim'aUon of total program costs. , ^ ^ \, . 

* The expectation that ,the cheapest mode of dialysis therapy--home 
dialysis— would be widely used has not materialized. ^ • 

* The promise of increasing success of cadaveric transplantation has not 
been realised. ^ ^ 

^ \The persistence and deepening of patient quality-of-life problems was 
noi fully anticipated. ^ 

• TJk* hope that major'advawx^s in therapy would flow from research arid 
development has noi been fulfilled. 

• The prospect of preventing end-stage renal disease appears to be remote. 

* The manner in whi< h Section 2991 was enacted raises questions in 
retrospect abqut the adequacy* of the policy making process/ 

Underesiimation of program costs 

A major problem for ^he End-Stage Renal Disease Program inuially was 
^die difficulty of.estiitiating how miich it would cost. Many estimates were 
made by various indivi<luals and organisations, These estimates were based 
uiK)n lUfierent assumptions and ume spans, were never <omparabk% and had 
Jitilc in common except that they were all too low. * * * 

In th^ 1972 Senate floor dt^bate on Secticm 2991* ^Senator Hartke of lndiaix^i^» 
sponsor jind floor.manager qf the provision, said that preliminary estimates 
indi<at<^l an annual <ost of approxiiiiat< ly,$250 million at the end of four 
years, with the first^fulltyear Vosi at about $75 million. In the same speech 
he added. *The S90 u> Silt) million thai this am^endment wall cost each 
year is a niinor cost lo maintain life/' Senator Wallace Bennett of Utah, 
the only p<»ison to sp( ak against ihe amendment, said thai the costs of the 
jnovision Vvere estimated to be "betweeif $100 million and $250 million/* but 
did not state the assumpiions on which these figures were based. 
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Wheh the Mouse ^and Senate conference commiu^c on H.R/1 met m 
mid-Onober, i\w Social Securiiy-Admmi&tmiion,pro\adi^d ii^wiilt aetuaria\ 
' cosi esiioiaies for l<idney dispse >>royisiofi, according lo wheiher an 
* eljgible*{>arienf woukrbe required to waii^ threes o? six^TOonihs^for benefits 
(Table 1)/^^ Hie Senate amcndmem siipi:jlaied six months, while the House 
favored iht^ shorter perfocL- i - ^: . ^ , 

, Afierahe renal disease program was enacted, Ronald M^Klar, M.D" Office 
Qf the Assistant Secretary for Health, HEW, became disiurbed by the cm\ 
estimate*^ ft>r h: Wfter extensive conversations whh nephrologists and 
transplant surgeons around the country Kla^-^develoi^fed fivf-year projections, 
of hi$ own (Table 2)*^ " * 

**lt IS critical to recogiiize/'^Klar wrote, *lihat a new cohort of patient^ 
becomes eligible' each .y^ar» while many patients' in |ireceding cohorts wchild 
still be. alive and require c6niin\ted threatment/\Pqinting out that his 
figures w^re national figuTes* not government expenditures only, he stated 
^ ih<3it the*go^'<'^'^^rt^^nt spending wopld he less than* 2G;percent lower. He 
ulso'predicied that by the tini^ th*^pj['ogram reached "a ''steady state*' in Its 
tenth year ihe'^mnual cost w^ould average nearly {1 Ullipn. 

HEW fn&de\hese data available to Richard Lyons oi The New York l^imei, 
who. xmd them in a dramatic, though inaccurate, froni-page ^story on 
* January IL. 1^73/*?^ This ^ was followed up by an editorial on Sunday. 
JJ^nuary 14, in which The, Times lectured the Cdngre^s^qn theJhaccuracy 
of ks earlier figures as another example* of Congressional fumbling with 
health mattm/'**^ response, the National Kidney Foundatio^i said that 
ihere xvould be 1S,000 new keneficiaries, not 5,000 as alleged by Lyons, but 
refus<x4 to projc< i bt^ond the So< iai S^xrurity Adminisuaiion cost estimates.'*^ 
lliis episode raised selious qtrestions aboui the bases of Congressional 
action; though ii <lid littk to clarify the estimates problem. However, by the 
tiiYie the program IxTame effective* on July 1\ 1973, HEW was projecting 
fh'st year tosis of $250 million. ^ 

The clearest publi( indication of the underestimatidn of cosis was 
provided in 1975 by "two successive documents of the House Ways and 
Means .Coniniitiee. A conirliittee prim, dated June 24, 1975, presented the 
<<)sts a< tiiafl^^ in< urred by Medid&re in fiscal year 1974 for all renal disease 
benefit iaries int hiding the aged> the disabled, and the Section 2991 patients*^ 
The total for the three bertefit Civtegori^s, $250 million, w^as higher ihaiVthe 

Estimated «xp»ndUuF»s for ih# Kidney Aip«ndi)fient <S«ctlon 

($ million) 

^ * Waiting perhd for beneficiarf entitfemeat 

Fisc^iye^f 6 months - 3 months ^ 

1974 . $102 ^ $136 

1976 . 158 176 

J976 r 198 i223 

"l977^> . ' ' 

S0UfQ9: Olfico oi th« A<;tuary. Social Security Aclminiistfidioft, ^) d 
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- ^ T»blt2 V ^ , 

*f MEW/OASH ^roMloft* of »ot«l n««oo«rco»U.,End'St«9» R«n«l DI»«m Program 

(SmllHont) '. 

Fiscal yBari . ' Pro}6Ct Bd costs EstimatQd patient^uMon 

1974^ ' v.*. . . . . ^ i^STT " 9.980 ~~ 

: Its :*: • 

1976 394.5 . 26..746 

;q77 • • , . _ 497.8 34,036 

Vt'l : 5921 • 40.685 

sow*: D^pftftmenl 'ol Health. EfluMlior.. and JWellare. OfllC* of the Asmtanl-S»cr*tary of Health. «7a, 
" "kssumes '10.000 new pat.ents » year, 2.000 of whom w.« be transplanted; nr,t-y..r transplant (».lwre f«e ol «0 pomenl; 
' - «ver»o«t aonua' cost of dtaiysH of $l6.0O^ . ^ , 

amoum ($1 S?!? million) thai Klar had projecied earlier for ihe whok naii<jn^ 
('l uble 2)-Thc' connpi'nee print lecscJy sia led that "the costs fdr renal paiieni's 

, Kill mml$l billion i^y 1984.'' • " . . ^ ^ • ' ' 

' In Ortobor 1,975. the Hoiisv Ways iand Means Commrtiee issued a report. , 

, which compared, for fiscal years 1976 and 1977, ilie esiimaies used by the 
Congressional conferees in 1972 and the revised estimates the Commiitee 
had 'publibhed iji June.-'^ The updated estimat^^ of fouwh year costs for. 
Sec. 2991 ben«>fii& excecdnl ihc esiimaies used by ibe Congress for the . 
fourih "y<-ar by 5108 and $82 million, respectively, for the e-monih and 
3-mo.nih waiii*ig periocls. The updated estimate of fourtfi year xcosis for 
all renal lx'ne:(i»^ (aged, \li.sablcd. 2291) n\ore ilran doubled the highest 
e/timaie ustnl by Congress in 1972. The Committee rej^rt indicated tha\ 
mc adn»inisiration ... * • 

' n<m i(iK>ns dtai the <t>s. of \hv program will be $i biUion- by 1984 for. ihe 
trraintcRt of some .50.000-60.000 paiiems. Heahh providcLS .see higher «>.?ts^ 
.. , ,M..-,siblv as nnieh as SI .7 billion jx-t year (in 1 97.5 dollars) by 1990 for the ueaitm^ ^ 
'"' ol .W.OOO- 70.000 patients.''* 

At a* hearing of \he Hous<> Ways ^nl Means Committee's Subfonimittee on 
Mcalth on April 25.^ 1977. the latest SSA Office of the ActtKuy\estimaies t>f 
lou.l Medic are renal < osu> were draltialically announced: inll*2, the costs 
were estimated to be $1.9 billion, trebling by 1992 (TlJ^le 4). 
- Fittally. ;> sumtmiry of ac tuarand estimated total Mf)/icare cosis from fiscal 
years 1971 throt.gb l98.s; again prepared by ihe SSA Anuary's Ofht e. was\ 
' published in 1977 by the National Instiuues of Health (Ta1>le .•>)." / ^ 

n-ie estimates presented in Tables 1-.5 are not uuly comparable b(«<auseihey 
wtVe based upon differing assumptions about total patient population, 
pioporiion of patients t):ansi)lamed. proporiion of home dialysis, length of 
'entidement waiting period, and average cosi of treatment. However, in 
Table 6 an attempt has btx^n made to consolidate several of the estimates 
and die ac tual < ?)st data jor fisc al years 1974 through 1977, The data indicate 
. diat; "v 
» The estimates foi Sec tion 2991 used by die .Senate in its deliberations 
were inacc urate fpr the fir^t year, g«« worse in successive years, and failed to 
consider lotal Medicare or lotal national costs, 



ERIC 




97 
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1974* . 

1976*' , . . 

: 1976 •> J . ■ 

1977" \ . 


. ....... 

* » . • . 7 * ' 
I ] [ ^y^ J ^ * ^ ^ * ^ ^ ^ * ^ * ' ' ^ y 
^ 7 \ . * * * \ v^* 

^ ' '. ". '/ ' ' T •.; ' ^ ' V/ 


/ ' $150 . 
. '225 
300 
360 


$250 * 
, 350 
' '500 . 
600 
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Spring 1977 MlMuit^* of M«dlc«r« cotj^tor •nd-^taQ* r«n*i diM«M b*n*lltt* 



- — ^ 

FisG9ly6ar | 






£stirfidt»d COS& 
" all Mdd/car© 


,1982 . . > . .1 . 
1987 ..... L . 
1992 . . ; . ± : 






. . $1,9 
3.6 

. . 6.3 



S6ofco.NHou3Q Ways «h<J MQan|^C6mmU^, April 1977, u$ino d«« from SSA Office of th« Actuafy. 

* Ai^uming th«; «r nual"i«ta of Incr9a«e for naw antrants inio iha patl^n^ popuialton will t>a 4 parc^nt starting lo * 
lineal 1^70. dacilnm^ \ > 0*5 parcani per yaar in 10 yeart. morlality will ba 2$ parcan) par yaar for Ulinsplant patiant^ 
ant) 19 parc«{i^ par yaaf lor <iialyii« puiiar^ls: 2B paroant of patlanta will ba tcunsplantwd and 75parcani <J»atyzad; <Jl«ly$it 
pat^ani di^Wt^u^ion wil ba 25 parcaf^t m fioma, 70 parcant oxilpafartt 5 percao? mpatiant; dialysis It requirad Jy"Mma» 
a week»ar»d $etl-dis)y9is )r«ln)rtg raqulr)a$ om rt^ontn (basically i$ s^^sions^; dialysis ^osts will ranga from $75 to 
$250 per sassion dapapdlng on mode ot traatmant; ttnansplant costs will avara^a $26,000 par oparalioa: *nd inflatlort 
rates wHI oa 14 parcanl per year lor hospHal coals, 10 parcanl par year lor nonhospHal costs. ^ ^ 
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To^a/ costs 


Total nationat 


' Patient 


to -MedtCQr^ 


costs ' 


poputation 


$ 242.5 


$ 286.2 


18,848 


404.6 


479.5 


25.654 


573.3 


901^ 


31.631 


757.1 


37,106 


958.5 


1,143.3 


41,939 


1,176.4 


1,404.4 


46,121 


1.421.1 


1.695.6 


49.802 


1.667^ 


.1.^^.7 


, 53.077 


1,941 J 


2.321.6 


55,911 


2»235.1 


2,674.3 

f 


58,391 



1974 • 
1975* 
^1976» 
1977^^ 
1978^ 
1979 ^ 
1980^ 

1981 ^ 

1982 J? 
1983^ 



SOwrc»; National ihslitutes of H^aUh. 1977. using data from SSA Office of iha Actuary 
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•Contolktotlon of HUmtttd and actuil cott <tat«, End-Sttig* R»n«l Dlt««t» Proflram, 
, 1liC«|.y«ir» 1»74-1»77 



Fiscat year 



SQurceot Total Total Patient 

estimata Sac. 2991 Medicare' national , population 



'..■.\. , 



1974 Senate, 72' $102 

Conf., 72 135 > <» 

W&M. 75 150 $250 

. ' • Actual • 242.5 

■ 1975 Senate,^2 . *168 

■ , • Corif., 72 176 

HEW, 72 ■ . . ^ ^ 

\ ^ ' . , W&M. 75 ■ 225 350 

, 1976 Senate, 72 198 

Gont., 72 223 ^ ' 
. , . HEW. 72, 

• ' Wfi(M, 75 - 300 600 

• Actual - . ^ 573.3 

1977 . . .. . . . . ^enate. 72 252 

Conf.. 72 278 
, HEW. 72 

W&M. 75 360 600 

Actual » 757.1 



$157.7 
296.2 

281.5 
^79.5 

394.5 



*497.8 



901,9 



9,980 ; 

18.849 
*^ 

18,754 

m 

25,664 

" 26,746 
31.631 ^ 

34.03% 
37.106 



' Thv amWniuv Commnw cstiniiijcs for Smion 2991. based upon the 

• ' ilna-monfli wniinj? prriotl KCie icasonjibly close in the first ynir. got 
■ ivo.sc in su<<(«.sivr v< :us. aut! fuift'd to <(>»VHid<-r total M<-<li<urc and toial 

natioital costs. i r i 

The YlKW patinu popglauoii cMiniiitcs wore low for iho lirst year Dm 

• iinpio\\d^vnh su({rssiv<> years; ih<« cost estimaies were biyscd downwanl 
as a lesult of the paji<'nj population estimate- and the absence of an a<ljust- 
nient lot inflation. " . .. 

Whex-vei (he truth lies abotit die huxne (osts of mainiainijig the popula- 
tion of end-stal><- n-na! disease patients on tlialysi.s 'and nausplamation. 
two .things at<- < 1< ai: the cost will be substantial. atKl it will be substannallv 
tf»eaiet thati the initial est'nnates. 

The clinical txpmencc 

aini<al exi)erien<e xviih home dialysis. <adaveri< iransplariiation. and 
paiiettt (lualitv ol lile has been a source of distress to the- End-.Stage 
Renal Disease Piogiam. Unfolding realities have noi^ matched expectations 
and have had an impt^tant effec t on costs. ^ 

Horn* dialy.si.s. In the 1972 .Senate floor d(>bte on Section 2991, it was yjoinied 
out on two occasiotis iIku the cost of home dialysis was sttbstantially lower 
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than <omer dialysis ireaimem.^*^ A sUiiemem hy ihf Naiional Kfdnc)' 
^FoundyiifKi. "Fatn-s ;Vnd Fiction Abopi the Anrfidal Kidney Machine," 
insehcd i« iho Congrcs^ikmul Record, indicated that "about half o{ iht 
patients on the ariifjc ial kidne>''are bein^^eaicd in their own homes. . . ." '^ 
A Nen> York T<;nc.v story also inierted in iWCongrewionfl/Kecorrf contained 
three brief paragraphs on' the 3>reference of "many kidnt>y experts" for ' 
• home dialysis for financial reasons. Seivate discus:,ion on the point was, 

ho^vever. perfunt lory. * • " 

" Since H)7S, the ]>r()poriion of patient_s being created by hoi^e dialysis has 
steadily declined. On July 1, 1972> a few months before enactment of 
Sedion 2991. (hv National Dialysis Registry had reported that of 5,659 
j)atieivts ali«e on hemodialysis. 2.291 (qr ^10 percent) were being treated 'a)'* 
homo. Tlie Regisiiy also reported that home^ialysis wajk increasing; » 
in the jxriod Octobw 1969 through October 1971 iis annual gro\yth rate 
^ had been^ ^6.2 percent, as opjiosed to 32.7 percent for dialysis ai centers. 
•But the dam- reported by the Registry for October I, 1973. three months after 
the e(^^«f tive initiation of the program, indicated that of 0,640 patients alive 
> on j>f/Vnodia lysis on October 1. 1973, only 33 percent (3,171) were on home 
dialysi4,.-'« 'FHttt wa.f.down from 37 percept on January I, " 1973.* By July 
^. 1975. the |)er(entage of home dialysis patients as of calendar year 

M97'6, les.v than iQ„per?eau".of nejv dialysis patients were initialing home 
. • dialysif..1* " v * ' , 

'I'he cost implicatipns of this trend are substiintial. A General Accounting 
Offite study", based on 1972 data, reported center dialysis charges ranging 
from Sn.500 per year to $49,100. with an .average over 96 facilities of 
^ $."0,100.*" Average- hoime dialysis charges for ten^programs were rept>rted lo 
be |M,900 for th<- fir.si year, in whi<h ecjuipmont is purchased and training 
. <)(( urs. and S7,000 for siJflf<eeding years. Similai data were developed by a 
retrnt NIH study of dia!y.sis treatment (Osis in five facilities.*" This suuly 
geneuned antniali/ed <{>sts of $6.72^ for home dialysis, $167520 for limited 
'care dialysis, and 124,738 for in-hospital dialysis. The treatment costs for 
home dialysis traming were higher than for all other dialysis treatment 
modes but were arfnualized. 'Fhe data indicate that home dialysis is^ learly 
the least-<<>st mode of" therapy after the first year. A decline in home dialysis ■ 
vtherefore has a signifit ant effo<t on Medicare and total National costs. 

'Fhat detlihe is attributable to several fa<tors. *2 Before .Section 2991 was 
enatled, the relative .sc arc ity of resourc es to help pati^'nts pay for tr<^iiments 
created an economic incentive to use home dialysis. That incentive was 
removed by the 1972 legislation. Patients who are not forced to u.se home 
^lalysis may ^ish to avoid iJie accompanying phy( hological stress uphn 
hemsehes and (heir immediate families. Uncicr Medicare, moreover, .'an 
)^ inci'easing propordon of the ciialysis population consrsts of patients who 
are aging or who have major medical con)pMciAions and i4urt recjuire 
management in a center or hospital. In addition, though many nephrologists 
would agree that hcmie dialysis is desirable for those, patierps'whofan 
fK'iform iit satisfac tc^rily, no consensus exists among physicians on the 
peiceniage of patients who are abl^> to do it. ' 
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Tlusmosi ofevious ta«or in the decline of home dialysis, , however* is 
ihe fact diai Medkare law and regulation (mancial dismcmtwes , 

to its usc.*>*^ There 9re incentives to faciliii^es lo provide therapy in an 
ouipaiieni, nonhdspital center, but none to manage patients in the hom(e 
setting. Similarly, the* method o{ reimbursing physicians encourages ihem/ 
to treat patients in a center rather than ai home, and the patients themselves 
discover that some of the expenses for which they are i^oi .reimbursed at 
Ivome are covered for patients dialyzed in the center or hosjpital. . 

Members of the House Ways and Means Committee, esp>ecrallY the 
fiealih and Oversight Subcommittees, have been concerned with the' 
Proportionate decease in home 'dialysis. Representatives RotenkoVski and ^ 
Vanik ^ introduced legislation in .the spring of , 1977 that xvould have • 
required a fixed percentage of alljdialysis patients to be treated at home. 
The percentage ^)ropOsed was 40 percent by October 1,'1978, then 50 percent 
by October 1,^ 1980i^^'i(h th/ Secretary of HEW empowered. to increase the" 
percentage further at a later 'time as he deemed necessary. • • 

At an^April 25, 1977,; Rearing om this bill, these statutory quotas were 
opposed- by HEW and by practically all other, witnesses, includi«g some 
of the foremost advo|;ates of home dialysis^ In the Health Stibcqmrniftee 
mark-up, the originariegisIaii3n\vas substantially modified and H-R. 8423, 
a'clcan biH. wasVeiX)rie4 out.« Tliis legislation, subsequently passed by the 
full.Hotise of Representatives, eliminated ihe statutory quotas for home 
dia'lysis patients but declared it lo be national policy that a majority of 
patienis be self-dialyzed or transplanted. It also altered ihe exisiing incentive 
structure for hmho diidysis by: 

• Waiving the three-month entitlement wailing period for patients who 
enter a self-tlialysis training program during that time., ' 

• Covering 100 percent, rather than 80 percent, of the cost of supplies m the 
home .setting, imludii^g dis|->osabk\s. ^ 

• Covering supportive serx'ices furnished by facilities to mdiyiduaisdialyxing 

4t>home. • , . J , • f i- 

• Covering a self-care dialysis unit maintained by a dialysis facility. 
Authori/mg full reimbursement to facilities for purchase of home dialysis 

equipment used exclusively by home patients. *. 

» Authorizing -incentive -reimbursement to facilities supervising panenis 

Ix'ing dialyzed at home. 

The bill also rt-raovt'd disincentives to ren;-d trairsplaniation l>y waiving the 
curreftt three-month waiiin^j period, extending the period of coverage from 
12 K> 3f> months after transplantation, providing for immediate resumption 
of coverage if a transplant fails and the patient must return to dialysis, and 
covering the expenses of live kidney donors. The bill was passed by the 

Hou.sc on Septemlxr 12. 1977. . ^ . , « u n 

The Senate after a < ontroversiai hearing Oc tober, reported out a bill 
that was passed on April 10. The Senate eliminated the language declarmg 
»r "national polit y" thai a majority of patients Ix- on se«-diaiysis or trans- 
planted, (h alssi>u;uck some House provisions dealing with "network 



organi/.atioil of ih<- ESRD delivery sysiemO Oiherwise, ihe Senate hit left 
iiuai I the dnui^es in the imwiives for home dialysis." 

Comjjlicau'd negotiaiions beiVeen House and Senate, designed to avoid 
a joint inference committee, resulted in a bill passed by both and signed 
by the President, June 13, 1978. The new l^w declared: *lt is the iniem of 
Clongrcs.v that (he muxinuim pruciical nijjnlber of patients who are medically, 
socially, and psychologically suiiabl|- candidates for home i dialysis or 
transphiniation shouid b^^ so irea"tejc(:"". T^ie weaker Senate language, 
ling any suggestion of ^oalstor quotas, prevailed. The Senate also 
( prevailed by restoring the 20 percent copaymeni requiien^eni for home 
\dialy,sis' supplies,' a requirement Uie House would have "elimitiaied. The 
effects of the new statute on the proportion of patients l>eing dialyzed'at 
home reniain I'o Ix" determined.'The new statutory provisions are unlikely to 
(liscomago home dialysis, but they VfK>y hav^ limited positive effect. 

.Cadaveric iransplaniation. Senatoi Harike, in the 1972 floor debate on * 
. Sedioi) 2991, said: V > * * * ' * - 

Pfihnps more <«x<#iung is the jemarkablc su<<ts.s that trun,splam }.urgeoni> are 
iKU JUg.Avith kidney iranbphjnis. h is esurnaied ihai over 2,000 uansplani prq^ 
(edujeswill be perforraed ihis year in chc Uniictl.Si^ue^. Of ihese, 85 perceni 
^wiU hii ionsidei^ed Mi<<ej»sful Ii is aRo imporunn lo point out diai^he 15^ 
pejtenN reje<tioti^rate means kidney monaliiy and not human momlity. l1icW 
pimple au- placed back on iheariifidai kidney machine to awaii another lij^sue- 
(ypin.i» Hor anoihei transplant. Ai ihe present time, ^ihe average eosth of a 
nansplanuare SI 5,000/ again, we <;^n look at the sub^ianiial rcKlu< lions in 
ihv rosKoi'uansphunanon. Dn^ain Kouutr. a transplant surgeon at die tiniver- 
sin pi ( lahfornia. has rvilm vii his < osis to $8,000 per traasplaiu. or no more than 
an> majoi surgi<Ml pio<<xhHe.^^ .V 

X<> one in the debase < hallengt^d ■Hanke':> figures. In 1972, a "^'l^S. Kidney 
i Kursplani Fac t B<K)k." lnm<i upOn<lata from ih< Hunian Rena! TransplanV 
Repsny. distinguishcxl beuv^nn uansplanis where ihe organ source was a 
liviniy^elative (t^xchiding inono/ygoti( twin) and ihc>i>e iming a kidney horn a 
<adav< r. I hv data ftn lirst-yeui patiei)V and ,^raft (kidney) survival are shown 
in Table Thvy show that S<»nat<)r:Hartke\s 85 pem^u patient survival rate 
peiiainiHl only to persons rer<*iviiig a kid«ey from a Hving aelativo. l?aueiii 
sunival io) <;rdaveri< tiansphnns nfngc^d from 53.5 pen ent to 69.1 percent, 
btit those patietris ivith u hnK tioning .kidney at'ihe rnd of om^ ye^tr ranged 
l|<nn a low oJ .11).!$ to a high o{ 53 peuent, with 16 petr<rnt being the inost 
U ivnt iigtne U }>oHe<k I hese data hardly support the < laini of *>emarkable 
su<(ess*^ tirade b> Ihntke in the debate. 

In latt. sinte the advent ol Secmn) 2991, ihe^iiuaiion with uvsped to 
^ <ayav<H< iranspUuus has w<nsen<Hi rather than iin|>rov<^l. IVrasaki am! 
his <oneagties. in an analysis ol yearly (ransplani survival rales,, 

based tqjon data gaihejed by ihvm diiectJy^hom nune than 100 Norlh 
Anuiitat) tjansphnu ((*nu^rs, repo)t<-d: 

U now appeis ivtulu that theu- is a <leHniie de< line uMhe tiansplat^t snivnal 
(giah Muvi\ai) lat^s with ea^ h succeeding \eaK i his itiml was deponed by us foi 
the inst tnne n) l?)/!^ .uhI has tontnnied since. Ihe decrease in'thegjah sunival 



First yMr paMni survival and trantpiant fanctfon rviatsd to mng and cadavar donors— 

* fir«l Iransplani only * 

\ > ^ ' . . , ■ '"— Hum 

. Related livind dohor Cadaver donor 



Year 

trampiant 


Sample 

size . 


Percent Percent with 
of patients, functioning 
living transplant 


Sample 
size 


kercent 
of patients 
lining 


Percent with 
functioning 
transplant 


1967, . . . 


202 


83.8. , 


78.2 


143 


53.5-^ 


39.3. 


1968 . , . 


265 


85.2 


.76.5 


265 


53.1 


41.2 


196,9 . 


314 


82.0 


74.7 


343 ♦ 


65.0 


53.0 . 


1970 . . . 


360 


87.2 


77.7 


434 ■ 


69,0 ■ 


52.3 


1971 . . : 


187 


, ■ 61.2 


64.4 


223 


69.1 ' 


45.5 , 



SOur(^: US. Kidney Tmnsplint l^act BooK 1972. 
- f 



h progressive, i^thei Uian Tluriuaiing from yi^r lo year; and there is a long 
li^»t*<)f ra(*u)r>> (hat might amnmi for iu^** * ^ 



Among surh fxxssible factors Terasaki lists derailing imeresi in and . * 
re*sei)rch support for rej*)al\r^nsplaniaiion siudi^^S, an increasing numlx-r of 
"newer, inexperienced iransplaniauon cenfers^.an increasing pro[X)nion of ♦ 
transplantation o( high-risV patients, and iiAccrsing reliance upon eferly 
graft removal when rejecVion begins. On the ooier hand, he f incfe thai neww 
ceniers often produce good resuhs and that established centers have expert- ^ 
ent ed a drop in stirvival rates. He also lists factors lhai suggest that survival 
rates should improve*: di|t* in<Teasing level of experience within the transplant 
community, improv<^ undersumding of immunosuppressive regimens, 
and improved tissue typing. Terasaki j^stuJaies ihai *'die decrease in ihe 
nunnfxT of }5reireatmeni blood transfusions thai ha^ occurred over dme»may 
be deleterious.!* an explanation that. has not been wholly jyrsuasive to the 
nmli<al <<>mmtuuiy. So th<^ cause of declining graft stuvivaj rates remain 
unexplained, though ih<* f^ ts ate not in dispuiK 

Tera,saki\s thua on paiirni sur\^ival rales at the end of one year of cadaveric ^ 
transplants; firsi graft only, indic ate stability ai the 75 iKncent level from 1969 \ 
through 1974/OiU^-year. first gr^/^ survival rates for cadaveric* iraTOplants ) 
have declined steadily by approximately 2 percent per y<*ar since 1969irom 
slightly ove) 50 j>erceni. lluis. a {>erson receiving a cadaveric iransf)lani 
.-Inul a )r> percetit probability of being alive one year later but less than a 
50 pc*rcem chance ol beting alive with that kidpey functioning. Patient 
stuvivafrates at \hv end of one y(*ar for transplants frong identical sibling 
♦ and i>arent donors have remained* at about the 85 pc^ct^nt levc*K dK>ugh 
<kH*-yt*ar if irst graft survival rates have dcrlinc^d steadily for these transplants 

a*s well. . 

Cadaveric transplaAis grow relatively more importaiit with each passing , 
yt*ai. demographic trends to^^?ard smalkT f*]i^milies and fewer siblings reduce 
the prospec liv^* donor pool for living related transplants, and both 1 erasaki 
^ and the' Rc^gistry indicate a steady decline since 1967' in the ratio of th<v^e 
transplants to dte tou^l- nun^ber.^^ But for .cadaveric transj>lants. stc^ady 
one-year paiiei\t stiruival raters and decrc^asing onc^-ycnir graft survival rates 
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mean ihai for^more and more patients the iransplani is merely an expensive 
surgical procedure t^empox^rily iniem^Dting dialysis. Thi^ pactern hardly 
fulfills the vision, of reduCing*ihe cost of hemodialysis by increasing ihe 
proporiiorv^ of successful kidney iransplanis in the total end-siage renal 
disease patient jx>pulauon. * ^ 

The present clinical picuire then is^iot encouraging.VHowever, immu- 
nologHcal reseatch at the fundamental science level is proceeding at a rapid 
pace, and if the research results are translated into improved control of 
immunologiral rejection, the present trends may be reversed. 

PaiienijJ^ualiiy of life. In ihe 1972 Semite debate, Senator Hartke said, 
"Sixty percent of those on dialysis Van return to work but require retraining 
and, most of the remaining 40 percent need n<J retraining whatsoever. These 
are people wha.(^n be active and productive, but only if they have ti>e lifev 
^ saving treatment they need so badiyi'^^ ^ . 
IJnfortunaiel)^ there is no way to tell whether this optimistic statement is 
ac< urate; there is no substandalbody of data on which to base any judgment 
We have only phyiiicians' statements, some behavioral science literaiure,^^ 
some case literature>^^ and numerous anecdotes. The Section 2991- End-Stage 
Renal Disease Pro|^ram medical informationT system, which rcjplaced both 
the National Dialysis Regisuy ahd the Human Renal Transplant Registry, 
is not yet fully operaiionalvJ|ui it is not expected that the system will tell us 
much about patient rehah:i|^lion. 

Rehabilitation of the dialysis or transplant paiienuis currently beyond 
the reach jof government policy. In the implementing regulations of the 
End-'Stage Renal Disease Program there is a requirement that there be a 
w^ritten patient care pbn tj-jat **r^Oects the psychological, social, and func- 
tional need^j^of the (individual) patient/* and a further requirement \hat 
s^< ial servi<es be provided by a qualified social worker resj3onsible **for 
<*ondik ling psychosocial evaltiations, parii<ipating in team review of 
pa tieni's progress and re<^ornmending change^^in treatment based on the 
patienrscTtrreni psychosocial neVds/*®^ However, these requirements do 
not insure a commitment by a provider facility to patient rehabilitation. 
Nor are efforts lo rehabilitate pa^4ents reimbursable under Medicare, The 
now dis(\stablished Social Rchabiluation Service had statutory authority for 
rehabilitation activity directed to the end-stage renal disease patients but 
had no funds for such a<tivity> nor did it demonstrate any keen desire 10 
bet ome involved in this area. 

Rehabilitation of patients^Jn this analyst's view, is tontingent upon the 
(ommitmenc of the physician in charge of a given treatment facility. There 
arc several centers around the country — the fi!horthwcsi Kidney Cciycr in 
Seattle, the statewide efforts in Minnesota, the4tatewide program in Missis* 
sippi based on ihe^hnversity of Mississippi Medical School, and othors— 
where one finds strong, well developed progiams to rehabilitate patients 
s to pr<KhKOve lives. On the other hirnd, one finds many places where such 
a commitment is absent^ When at Ohio State University, the writer had ^ 
dialysis patient speak to a seminar. The individual— ^hite, nearly 40 years of 
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. ■ age; a family man. and a member of the city council in a Colunibus suburb— • 
had returned lo whue collar, profeswoiial job afier inidal dialysis 
siabilixaiion. Buu he wus (he only " paiient .among approximaidy 40 being 
■ ueaied in a local dialysis facility who had done so. His aciioivhac} a powerful* 
. effect on the perceptions of the other patients: iher had not conceived 
previously that return to work was possible. > 
* h sHoUld be noted thai a shift toward center dialysis -and away from 
hoiTfe dialysi* powerfully reduces, the prQ(f>abiHiy of paiienis" reu^ning to 
" work. The reason is simply, benier .dialysis patients are dialyzed mainly 

• during the- 'daytime. Treatmem for three to six hours, three times- a week 
-during the daytime frequenriy hindei^ a return /to \^'ork:«' home dialysis 

permits nighttime tren'iment.!'^ In. Minnesota, Oh' policy for ihe ueatmeni 
of end-siage renal ' di^sease was -aeveloped esseMially by state officials in 
conjunction- with tile medical comiTiuniiy, and thus i-eflecied the state's 
emphasis, on. rehabilitation. It required thai facilities to V eligible^ tpr 
reimbursement of pmient treatment must provide opportunity for dialysis in 

the evenings."^ . ^ 

The problems of 'lialysis patients are noi limiiecj to the treaimems. 
Patienis^-nusi adhere to limits on food and fluid intak^* and ai'e restricted m 
personal travel. Reversal of dependence relations 'between spouses can 
occur .Sevcre^ swings of psy< hic TOOod are frequently experienced.^^ Loss of . 
sexual function often 'itccompanies iherapy.*'^ " Medical complications 
arise b<-cause of the limits of dialysis therapy: whereas the normal kidneys 
* • j>erfomi excretory, regulaioryi and metabolic/endocrine funcuons. the 
ariificial kidney can effect only ihe exciet'ory and some of the regulatory 
funciiohs: Consequently, anemia, renal osteodystrophy (bone disease), and 
other medical problems occur thai damage the patient's qualiiy of life. 

Patients who have imdergone successful transplants are freed of most 
of these problems, and there is no question but that a succes.sful transplant 
is the preferable approach. But ail transj>lam patients, siive identical 
twins, retiuire immunosuppressive drugs Tor ihe rest of iheir lives m 

• ordt i to prevent reje< lion of the donor kicfney. This medication makes them 
vulnerable to infe<tion by reducing their immua^>logi<al <:;/i>ability. Not 
surprisingly, i-nfe< iion remains the primary cause- of death of transplant 
paiieULs."' .Also, the use of steroids to prevent kidney reje< ut)n can result m 
.staVtlingly disfiguring effects. 

^ Anothei' problem exists that is aiy outgrowth of govern meiffypohcy. I he 

•division to tund end-stage renal.disea.se therapy removed finawial <on- 
straints as a major patient seleiHion criterion, and as a result the criK'na for 
patient sekxiion have .Steadily expanded. Formerly, seleition "among 
terminally ill patients' was restricKxl lo the "bcsi.of the Worst." but patients 
• who are increasing^- marginal' (m i nmH\ terms) now are being accc|>te<l 
l(jr. treatment.'"' AdvantVd age, insulin-dejiendent diabeies. and other 
Vlinical lompliiations no longer preclude aiceptance for ireatmeni.'This 
means tliat over tinx- the proportion of marginal patients~who require 
substantially greater hospiializ-aiion for <<>mpli<aiions than more normal 
patients— is increasing relative to the .total paiient population. In the 
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aggregate, rehabilhajiq^ piospecis are accordingly diminished and ihe 
quiUky-oMifc problems increased. ^ 
^ li would be helpful as an aid to informed public policy to have decent 
d;^ia on ihe quality ofiife of dialysis and irans|>lani paiienis. The medical 
infomiaiion sysi^m.for ihe End-Siage Renal Disease Program will generate 
^nly minimal daj^i to that end. and studies that selectively sample the patient 
, populaiibn are clearly warranted. In tin* absence of such data^ we should be 
mindful that the i»anguj|je sentiments of 1972 simply have no< been borne 
(Hit, nor are they likely to b<:\ ^ 

The yet v^lyUilled promise of research ' ^ . 

Preven tion of end-stage renal disease doernot appear to be imminent, and 
ihereigllittle re^on to be hqpeful that in the near future the results of medical 
research will have a substantial cost-saving impact on the nation'se^xpejidi- 
lures* for end-stage renal disease treatment 

A»confe)vnce on "Prevention of Kidney%nd Urinary Tract Diseases** was 
held in May\]976 at the National Institutes of Health;^? presentations dealt 
with geneti< disorders of the kidney, glomerular disea^, the relation of 
hvperiension to renal disease, renal disease and pregnancy, and acute renal 
failure. Th^ne were some indications of progres^ver^the past decade/ 
*One participant said, Where we once spoke a^^t tjie 'uremic syndrome,' 
we are no.w asking more detailed questions that point to important research 
questions/' Another pa-rricipant, however, ^pointed out that each new stage 
of understanding underscored the realisation thai the uremic syndrome is 
not a single disease entity but several, and that each entity in turn may have 
its ovvn^ etiology and pathogenesis. Increased scientific understanding of the 
disease* j>r<)blcm, in shon, has expanded the research agenda. No onefaniili» 
wiih ihe stale of sciennfic knowledge believes that prevention of end-stage 
renaf disease is close at hands 

As for therapies. imprf>ved technology of the artificial kidney has been 
the objecii\e of the Anifirial Kidney-Chronic Uremia (AK-CIT) program of 
ihe National Insiiiuie of Anhriiis and Metabolic Diseases since 1965. 'this 
prognun has indeed g<*neriHed research results that have improved hemo- 
dialysis* mainly in reducing the average length of dialysis time from 6 to 8 
houts. u> ?5 to () houjs. These reduced ariument times may have enabled 
insnunional (cnteis to live within the screen" of $150 per dialysis sei by 
HKVV in 1973, and may thus be n^ducing cost to the centers. However, they 
have m>t Je<l U) raliK iions in gt>vernment expendiutres for ihe program. 
Moreover, since normal kidneys func tion on a full-time basis, it is likely 
d)atj<Hlu< uons in dialysis time are near their natural limit. 

Further in>|>^(nemeiir of ardficial kidney te<hnok>gy is limited by our 
ignorance of ihv mec hanisms of the* disease imd the mec hanisms of therapy... 
There is Hule, reason lo antic ipaie important tc^chnological chaijige in the 
nc*ar luiure that will have a signific ant cost i^npaci cm Medicare c^xpenditures 
fi>r c^ncKstage regnal disc^ase. 

The t<H}n)iciuc- of periicmc^al dialysis has emerged frc^m clinical testing 
and is nun inK into general us<\ aided by resc^arch support f%)m the /\K-CIU 
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Program. A new technique of peritoneal dialysis offejrs some promise of cost ' 
redu^ruon, but it is only in linearly stages of clinical testing a'nd the promise ^ 
is thus to be iixiated witli camion. . 

. The situation in transplantation may be the most promising. Bernard 
Amos, one of the country's leading immunologists. put the matter this way . 
several years ago: * / * . 

Since ibe Gouschald Report (of 1 967) ihere'has been very liule obvious drnicaV • 
* progi-esi (in renal u-ansplaniaiion] wlffch is apparent to an' outsider. There > 
has' been, a fantastic accumulation of scientific knowledge, and there is a fair 
chance of this knowledge being applied within a finite period of liinf.*^ 

. The knowledge base in- immunology, in short, is being developed at a rapid • 
rate.'** Wh^ this new knowledge will have signifioni impact upon the 
clinical situation reri^'is unpredictable, " • " , N^-,. 

The above paragraphs should} not be'consimed as opposing eiilier a • 
* fundamental or an applied research effort* related to end-stage kidney disease. ^ 
Quite to the contrary, a continuing research invesimeni iouihe etiology, 
■ * pathogenesis, and leaiment of kidney clisease is essential if we are to move 
beyond today's half-way technologies. But one should be realistic about 
the lengthy time and substantial difficulties that are typically involved • 
bef6re research results begin to pay off in terms of cost reduction. 

The enactment of Section 2991 of Public Law 92-603 

The policy debate of fully ten years that prm-ded the enacimeni of 
Settion 2991 was rcHolvt'd by the inclusion of that provision in ihe Social 
Security Amendments of 1972. This occurred in the following manner: s 

The amendment was first proposed-.on Saturday morning, September $0, 
1972, when the Scixaie, with just over half of its members present, was 
rushing lo com[)Ieie floor <onsideraiion of the numerous provisions of 
H.R. 1— a very complex piece of legisl'aiion, in order to place a bill on the 
President's desk befwre the November election. - * 

No hearings had Ix-en held on a« end-stage renal disease provision for ^ 
H.R. 1 iy eiihei*tiH' Senate Finan< e Committee or the House Ways and Means 
Crommineo. (However, it .should be noted thai the year before, during Social 
.Secuiity AmenduieJit Clearings, the House C:ommittec had heard testimony 
on t^nd-stage lenal di.sease: the testimony had int luded a demonsiritiion of 
a "patient dialy/ing himself.^') ^ 

No more than 20 to SO miiunes of floor time was allocated to the cons^era- 
tion of this far-reaching provision' before il was adopted by the .Senate. 

The joint House-Setiaie Conference Commiuee deliberated no more than - 
ten minuies, in a Sauirday evening session {October M). before agreeing lo 
iiiclude this |)rovision, slightly modified, in the final bill. 

<:iearly, the dec ision^making •r>»<><^*^5' 'h^^ enac tment of 

.Section -2^)91 involved a short c iic nil of the normal procedure of hearings ' 
on prc^jposed legislation. Thoroughness, openness, and deliljerate weighing 
of the issues were not in evidence. In addition", ih'e decision to enact .Section 
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was h'Ahtd up^n what we now know lo have been underestimated costs 

and overopiymisdc expeciations concerning clinical treatment 

j*» ' 

Would greater adherence to normal legislat^e procedures haye generated 
beuer iij forma liorr for the Congress? Clearly, yfes. In that case, woiAi better 
information have produced a ^different outcome? If, as one interpretation 
h6id4>, the Cojigre^is jdid not fuUy understand what it was doing, then a 
different outcome might have resulted* Representative Paul Rogers (D., Fla.), 
chairman of the House Subcommittee on Public Health and Environment, 
remarked m Januai7 1973>/'We in Congress had no idea that cqs ts would 
be anywhere near that large/' upon learning of the estimated ciSsts of the 
' Bhd-Stage R(^nal Disease Program.^^ Senator Queniin N. Burdick (D., N*p.) 
was also quoted at the sairfe time as saying diat he never would hate cospon- 
sored the am<^ndment had he* known the true ^osts.^^ So one possibility is 
that better informaiion would have led to a rejection of the amendment. 

Another interpretation, however, is that Congress may. not have known 
in detail but certainly knew in the main what it was doing. ElseW'here I 
have sugigested that a cumulative process was at work/ by which a series of 
incremenial policY> changes leads inexorably to a threshold-crossing; major 
policy change*^ Payment for patient treatment costs, in this lights was a 
logical extension of prior government, programs in* research- demonstra- 
tion* capacity building, and treatmjent of veteran.s. This interpretation is 
reinforced by the fact that the spokesmen for Section 2991 on the Senate 
floor— Hanke, Jackson, Magnuson, Dole— had detailed knowledge of 
prior government policies and progmms dealing with end-stage renal 
disease. Better information/then, might not have changed the outcome. 

A third question is whether better information would have led to a ''better** 
outcome. In substantive terms, the answer lo tl>is turns on one*s view of 
whether the Congress made the right choice. In procedural terms, argujments 
can be made in either direction. It can be argued* for instance, that the 
jtecisioa of the Congress woudd now have greater legitimacy with the body 
/>olhic if it had been more thorough, open, and deliberate in nature* On the 
other hand, it can be argued that the issue of allocating scarce medical 
resources for the saying of lives is so profouaid and potentially divisive that 
Congrtss — a conflict-resolving und not i^nflict-deepening institution^ 
could not have handkxJ the matter any differently. To raisedgtailed questions 
in the legislative process about the value of life is not easy, in either political 
or other terms. Better to keep the issue from arising at all than to raise it 
and vdte no, 

A final question about decision making is» what are the implications of 
this case for i^imihn situations in ihe future? If scarce Resources are to Ix* 
allcHiiied by the Congress for life-saving therapies of reasonable effectiveness 
buj of high <<>^t, how should suc h issues be res|X)nsibly apj:g;oa< hedr The 
absence of a clear answer should be recognized as a challenge to thoughtful 
people* " 
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A number ot lesson.? are sugg^ted from the experience of the end-stage 
'• renal disease program. Chief ampng these are the following: » 

1 /*rhe processes of developmeni of new medical technology are lengthy, 
are typical^ iniernaiional, and draw broadly from the wide "frontier of ^ 
' technical advance. There is ihus no one logical place lo intervene in the * 
development process. • 

■ 2. The i;nsiitmional pathways by which «%9i%.|p.edical technologies flow- 

■ imo aciuai use are numerous and diverse. Ththe is thus no centralized 

.■ institution responsible for the introduction of technology to use. ^ . 

3. The policy decisiori to provide payment-for ireaimeni costs i§ one of ihe 
. 'most important points, for the control of medical costs by ihe federal 
government. The choice is a simple "go'* or "no go," and die latter alierna- 
.tive can be. an effective means of cost control. But. the policy decision is 
normally' framed broadlyin terms of benefit^ and costs of saving, lives, with 
the fornier typically overstated and the latter understated, and cost control 
is generally a later and subordinate concern. The likelih^jacttl^at cost control 
considerations will enter into the initial policy decision is not high. ' 
i. Initial cost esiirnates will tend to und<?rstate actual costs. Such estimates 

■ are difficult to make under the best ciTcumsiances, and ^ihey* are often 
developed under^numerous constraints: inadeciuaie data, inappropriate 
assumptions, limited understanding of the probable dynamics of a com- 
ph'x pjx>gram. shortness of time, aiul a context where the advocates of action 
have a vested interest- in downplaying cost estimates. Thus, improvement 
of initial estimates is both technically and politit^Uy a difficult task. 
"j.*5;lf politically feasible, however, cost control, measures should- be 
,j^xcorporatcd into the design of the reimbursement system at the inception 

i' of a patient treatment progiram. An effort to do this should be made even if 
Xnot feasible: a deliberate initial signal of concern may facilitate subsequent 
' 'action^ Efforts to build cost control measures into an on-going operational 
program will affect > existing distributions of institutional and personal 
self-intere^. They will thus appear .to be, or be characterized as appearing, 
arbitrary and draconian. and thus will geiierate substantial opposition. 

6. The politital resources of the bureaucracy will seldom be adecjuate to 
introduce tost control measures that alter existing patterns of interest. 
Thus, the Congress must be looked to as the institution for trading off cost 
control measures agslinst other legitimate objectives. 

7. Initial efforts to predict the dynami«nof clinical developments, even if 
made, are likely to be wrong in important respects. Provision ijhould 
be made at" the outset for relatively rftbdesi studies, bastrd upon a s^impling 

■ strategy, to be done annually with respect to unfolding clinical patterns. 

• associated cost implications, and feasible cost control responses. Similar 

• studies should be done with regard to patient quality-of-lile issues. 

8. Continuing research'and development arc needed' with respect to 
etiology, pathogenesis,^ treatment, and prevention- of disease states for 
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which ihere is a major paiient treaiipeni benefit program. Dialogue feetw^n 
federal reimbursement agenci^^ and federal research agencies should be 
encouraged to insure widespread consensus abotit the appropriaie level 
and distribution of research effon. Even so, it shoUl^ be.kept in mind that 
the practical application of research results requires a lengthy period of 
time, and caution .should be exercised v^th respect to Qveroptiiq^m. about 
research. ' ^ - * . . ) 

^ 91 Policy decisions that involve the allocation of scarce medical resources: 
for the saving or prolonging of relatively few live^ deserve thoughtful 
deliber^on at ibe time they are made/ Ideally, the Congress is where such 
deliberation should^ occur when the allocation of federal ^government 
resources i^ i^ivolved. If such issues are too difficult for thomugh, deliberate 
consideration T)y a legislative body, however, alternative institutional 
mechanisms for considering the manifold j^iplications of these difficult 
, allocative issuer should be considered* . . ' , 
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The obmpated toiiiograpLbir (CT^^^ • . 

Jane Sisk" Willems, HJpstwiBan^^^^ /" ' .... 
r -inieresa^/LiikasVahdCari A.Ta>^^^^ 



Introduction : 

The compuied tomography (CT) scanner provides an msirucnve case study 
of ' governmental policies regarding the development, diffusion, and use of. 
medical- technologies. Some the federal policies are new, and the Cf 
scanner was the first major piece of equipmem to test iheir /unctioniE^. 
Evaluation of tiiese policies does not entail passing judgment on the rate at 
which CT scanners were adopted or thHr va|,pe for patient care. Such a review 
does reveal certain shortcomings that apply not only to CT scanners, but to 
medical technologies in general.** 

Alihough CT scanning had been more carefully studied thamrnany other 
technologies, its widesprea<^ acceptance still preceded a complete and 
systematic a.ssessment of its efficacy: Evaluating the efficacy of diagiWSiic 
technologies such as CT scanning does pose special problems; nevertheless^ ; 
t\o public or private body has responsibility for these evaluations, including 
such aspects as conducting studies and collecting and analyzing data. The 
resultant lack of information Jhias hamperedV,;^^i^ty of federal programs 
and policies, including those related to medical devices regulation, utiliza- 
tion review, health planning, and reimbursement. Furthermore, reimburse- 
ment methods prevailing in the private and public sectors encourage the 
provision of additional services and do not stimulate a choice among alterna- 
tives or an evaluation of their relan\^ costs and benefits. 

Development 

CT scanning is a diagnostic radiological procedure used mainly for 
iroaging the head," but also the body. A CT scanner makes use of conven- 
tional X-my, but collects and processes information in a new way* A source 
emits X-rays from several positions, and a detector collects and measures the 
energy remaining after the X-rays have passed through the portion of the 
body being scanned. A computer, afier processing all the data, constructs 
and displays on a scr^^en an image of the area scanned. 
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♦The viewpoint <'xpmss<xiin ihis p*)p<'r arc those of the authors and not nemi»»Tily ihose of 
ihe Tethnolo^y Assmment j^oard or t^s imiividuai m^bei^, ^ 

•♦This paper dniw$ here and throughout on miotmMion ixotn a re|>on on compimd lomog- 
raphy scanners being prepared by ihe Office of Techr^ology Assessment; Congress of xhe \lnnt6 
States. W^shington^ D.C. ^ ^ 
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• Bec*L»se a CT scanner makes a comppsiie image* ii has definite advantages 
over conventional X-tay. ReconsiTuciing narro">sr cross sections , prevents 
overlapping organs from obscuring one aQoiher in im^g<s, CT scans also 
detecr small differences in density among adjacent Structures. These two 
anribuies make CT scans especially hel-pful for visualizing soft, Idw density 
tissues such as the brain. . \ V ' 

•, Tomographic devices similar to the CT scanner were consuucted in the ^ 
United States during the early 1960s, but they" were not noticed by the medical 
communiiyt The first CT scanner nvas developed in 1967 by G. Hounsfield. 
an engineer at Emitronics, Ltd., (EMI), in Britain, In 4971 , the British Depart- 
ment of Health 'supported the insiallation of a prototype scanner in London", 
and in June 1973. the Mayo Clinic installed the first scanner in the United 
States. R. S. Ledley at Georgetown University Medical School later developed 
a model "that scanned not only the head, but also the rest of the body. Marketed 
by Pfizer, the first CT body scanner became operational " in early 1974. 
Thereafter, acceptance and diffireion of CT scanners proceeded rapidly.* By 
May 1977 there were at least 400 CT scanners installed in the United Siaies-t 
Although installed machines ^are approximately equally divided bei^veen 
head and body scanners, body scanners now account for most new purchases. 

Diffusion • ^ 

The rate of insiallatiw of CTi^ners in the United States has increased 
steadily over time" The diffusion curvein Figure 1 falls into three periods, 
each with a higher rate of installation. The first 'period began in June 1973 
With the installation of the first head scanner at the Mayo Clinic. From Uiai 
date througli September 1974, the rate of installation %vas less than five per 
month. Between October 1 974 and June 1975, die rate increased to just below 
ten per month. The third and most recent period for which the data are 
^complete began in July 1975 and extended through September 1976; an 
average of 19 scanners per month were installed during that i^eriod. 
Nationally, the ratio of CT scanners to million population was 1.5 in August 
1976. Data since then are incomplete. When all of the 652 machines that Were 
installed, approved or ordered as of August 1976 become operational, the 
national ratio will double to 3 scanners Der million population. 

The rate of installation will probably ebntinue at more than 20 scanners 
per month in the immediate fut-ure. Existing manufacturers such as EMI 
and Ohio Nudgar increased their production schedules during 1^76 because 
they had persistent backlogs of unfilled orders. » Longer-term rates of orders 



• Emiuonitb i«anu(a< uir<<ftho firsi manner installed in »hc Hiliiod S.jates. and 92 f>er<ipm of 
»n head scarmm known ,io be installed by May 1977. Ho^vever. Ohio Nuclear accoumed tor 
64 pment and F.mitronlcs only 12 i^'mm of iosiaUed Ixxly s<anners. 

tin May 1977. ihe Offi<e «( Tpthnology Assessment waf. able lo dotumeni 401 operational CT 
M-^nneis. Apfwoximauly 380 of iho.se wre ofx-raiional by die end of Sepiember 1976, and, 
as tan be seen m Figure I. approximately 20 manners a month were btiofi installed in 1976. 
Lags in reixming of itanmr;, make it impos-sible to obtain a tompleiely up-to-daie numlKi. 
On the basis of 380 .s<atMiors as of Sepiember 1976. and an insiallaiion rate of 20 per month, 
we estimate .MO scanners ojierational by June 1. 1977. 




1973—^ 1974 ^ 1976 ^ 1976 



SoufCQ U,S Congress. OiUa^ ol Technology Assessment 
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and insiallaiions are tpi clear. Adaiiional companies are plannirrg^io.eriter 
« ihe market, and their entry will increase productive capacity, But Uie number 
•-of new oitlers Tn tKe first half of 1977^ fell from the high of 19'7fe, and one 
estimaie prediried 200 new or^rs in J977 compared to more than 400" in 
197§.2 In fact, orders4uring 1975 and i976 may have been abnormally high. 
Providers anxious, about implememation of the 1974 planning act may 
have rushed to place orders before they would have to be reviewed by-plap- 
nii^g agencies. Experience during 1977, then, may^epresent a temporary 
adjustment before a rise to a mbre stable^ growth rate,^ 

Many factors that might have constrained the diffusion of CT scanners 
have%een absent or weak. Medical personnel, both physician specialists 
and technicians, require minimal ti^ining to operate a CT scanner;, they 
*already>ossess the^basic knowledge, and their skills may M refined through , 
practice. . Radiation and contrast involve some risks, but CT scanning is 
not so obviously dangerous or painful for patients as certain alternatives* 
CT spinning also appeals to physicians because it gives them more informa- 
tion for making diagnoses. It therefore conforms with medical education> 
which teaches physicians to refine diagnoses as much as possible. 
Unlike the early diffusion of most other medical equipment, that of CT 
. scanners has k^en closely documented, even though by August 1976 less than 
5 percent of coiirn-unity hospitals had one installed. In conuast, ihedilfusion 
of ot^r medical technologies with high fixed costs has usually been charted 
only aftc*r 10 percent of hospitals have^adqpted them,^ However, since the 
10 perc ent level of adoption of CT scanners appears to be approaching 
quickly, there is some basis for comparing the diffusion of other medical 
technologies wiihHhai of GT scanners. In fact, the pattern of adoption of 
scanners resembles that oL other technologies with high fixed costs in 
several ways, * ^ 

it was the largest hospitals that initially adopted new technologies such as 
cob;^h therapy, ehxuo^uephalographs, and intensive care facilities,^ 
CT scanners are also following ihi^ pattern; 44 percent of community 
hospitals with 500 lx*dls and over have a CT scanner, and 47 percent of 
hospiiaM>ascd sca)j|pers are in the 5 percent of hospitals with 500 beds and 
ovci\ Like other large hospitals, those affiliated with medical schools have 
been among the first to acquire equipment requiring large initial outlay<^^ 
a tendency borne out with CT scanners. Of the 113 accredited medical 
*schcK>ls, 79 pcTconi have a major affiliation with a hospjtal owning 
a sianncr,** 

Thv ratio of physicians to population has been observed to be positively 
associated witlua .dcnnand by hospitals for technology wnth high fixed 
costs,^ Howexer, a test of this hypothesis showed little correlation between 
physician to population ratios and CT^ scanners to population ratios.* 



♦ Kviut.iU s<<Vfli< utn of r= .01. FossibU* vuUhs of ran -I (iiniise iclutionship). O(noielatk>«' 
shipK +1 (Hltnuiy). h would br ust ful to rwsi the hvp<>tlK\sis wuh diiicrttu sl.*us!Kiil 
UMhnitjxit': a diffcxiu googniphHal division, for CKampIc by Siandard Mruopoliujn Siatisunil 
Ai< ii: am! iiuio.s of imd}<a] hp< ( i,dists to populanon in liru of M physK iaivs. 
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^Actdftfontf S0wc9s: Amttrictf) HotpittI A^sotittlon »f)d Office of Technology Asmtment InciudM scanners known 
to bs Instslled by M»y 1977. 

^Foc hospitals with 500 beds «n<J ovsn Hosplteli wim 1.000 t>eds end over accounted tor 0.5 percent al All oommun«ty 

hospytels in 1^7$. end «4 percent of these h»ve « Ct scenner. 

» 

^Includes SIX Federe) hospitals: Veterans' Adminlstrstion, Boston, I4ess.. 291 beds. l scanner; Veterans* Administration. 
Durham. M.a. 501 beds, 1 scanner: Veterans' Admlnlstrstlon, IndlanapoJia, Ind., 725 beds. 1 soannen Veterans* Admin- 
Istratlon, Palo Alto* Calif., 1,361 beds. 1 scanner; National Inetltutes of Hesllth. Clinical Center^ Bethesda. Md,. 511 
bedS) 4 scanners; and Naval ^Qiortal Medioal Center. San DIeQO, Calif.. 1.35d beds, 1 scanner. 

Efficacy and safety 

The rapid and widespread diffusion of CT scanners has poiiiied up short- 
comings of exisiing policy. CT scanners, wre diffused ihroughout the 
medical care system before their efficacy apd safety were completely assessed. 
Although much clinical experience has now accumulated, no systematic 
"assessment has been made of the benefits of CT scanning and the circum- 
stances under which ii should be used* Np fedei*al agency has a mandate to 
require^ fund> or conduct large-scale clinical trials meeting high standards 



of exjx^rimental design th«t could help determine the ultimate position of 
CT scanning in the practice of medicine. ^ 

Both the Food and Drug Administration {FDA) ai^d the National Institutes 
of Health (NiH) have been involved in evaluating CT scanners. NIH has 
been funding and conducting clinical trials of their diagnostic accuracy, 
and before diffusion of the scanners, FDA*s Bureau of Radiological Heahh 
considered their safety. The Medical Devices Amendments of 1976 later gave 
FDA the responsibility for evaluating both the safety and efficacy f of devices; 



tThe linv u^t's the irrm rjfectnpeness. 
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FDA lias classified t he CT scanner as a Class II devi^a classifi^adon thai 
meiins thai .effi<^c7 will evaluaied in terms of perkfrnanc^su^^^ 

* The Bureau of Medical Devices is now developing such stah^ards, which are 
expecie^l to be only technical in nature. 
^ Thu§,/feriefal effori^Aiaye been limited to iechtiical <y)nsideraiions ^nd 
y'c^ajgoosUc VKCuracy. of the-^dvantages of CT scan#ng arid i^ 

' role in/ medicine Js -being amassed in wps typical of. other medical teclv 
n(>l(>gies;tli1i:oJCigh clinical experiAice; publications, conferences, and^epons 
of colleagues. ' "^' "^ ' . . 



Definition and assessment oX efficacy 

Efficacy is the potential benefit to individuals in a*defined population ^ 
from a mediail technology applied' for a given medical problem under 
ixieal- conditions of use. So defined, it is an abstract concept projecting the 
results thai a te<hnology might achieve. Efficacy is more than a simple 
(onsidcnidon of potential benefits. No technology is beneficial in the 
ahsoluie; it Js beneficial only when used'in an appropriate manner— for a; 
defined population, for given medical problems, and under certain o^ndi- 
lions of use. Well designed studies of efficac)' consider all of these factors. 

The term benejil refers to the usefulness or value of the lechijolog)'. For 
■ proven live or therapeutic technologies, benefit refers respectively to Ihe 
potential for preventing disease or for improving the health of a patient. * 
But for diagnostic technologies such as the CT scanner, defining effi^cy 
more complex bemuse the technology itself cannot directly affiSti the 
pliysical health of pauenis. The question then arises whether effi^c>' is 
limited to diagnosis, or whether ii depends on the availability of an 
efficacious therapy. 

. Several formulation*^ of e fjcac y for diagnostic technologies have been 
developed. Finebcrg and hiH|b¥orkers have designed one in terms of 
five levels: ^ . 

1. Technical capability. Does the device perform reliabl)^and deliver 
a<<urate information.^ 

2. Diagnostic accuracy. Does use of the device permit accurate diagn,oses 
(o be made? 

3. Diagnostic- itiipat t. Does use of the device replace other diagnostic 
procedun^s, im luding surgical exploration and biopsy? 

4. TherapeuiK impa<t. Do results obtained from the device affect 
planning and deliver)? of therapy? 

5. Patient outcome. Does use of the device contribute to improved health 
of the patient? 

Another formulation V)f efficacy for diagnostic* X-ray technologies has 
lx*en suggested in a study sponsored by the American College of Radiology:^ 
Effi<»cy-1, the information content of the procedure; Efficacy-2, the use 
of the diagnostic information in prescribing treatment or directing further 
diagnostit information^gathering; and Effica<7-S. the expected value of 
jliagnostic information to the health of the patient,^ 
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Evidence of efficacy o( CT scanners 

, Eff icac)^/has l^een more thoroughly assessed for CT scanners ihan fxft rmny 
other* medical technologies ^i. a similar stage of development and use.* 
However, the evidence has not cometrom well designed, prospective clinical 
trials, but, as is typical fo^ medical technologies, frojrfobservations of clinical 
experience. Moreover, diffusion of CT head scanners became, widespread 
before much of this information had accumulated. Until June J 975, only 
13 clinical papers had been published on head scanning, but almost 100 
scanners had been installed.^^ 

The results of clinical experience aie presented here without necessaiily 
endorsing the manner in which they were obtained* For purposes of dis- 
cuj^sion, the eyideitce ib arranged according to the five levels of efficacy in 
the Fineberg formulation. • 

CI" scanners, have been well assessecj for techuca I capabiUty and are known 
to }x*rform reliably and to deliver accurate information, as demonstrated by 
use x>f specja-l test specimens and autopsy material ^ 

At the levej of diagnostic accuracy, head scanning%as been more carefully 
studied than bqdy scannings More than 30 studies have presented data by 
diagnosis on diagnostic accuracy of head scanners** Tlie studies are accumu* 
lations of clinical experience, not carefully designed, large-scale clinical 
trials. Diagnoses are confirmed in driese studies by other diagnostic tech- 
niques, by surgery, or by autopsy. Available evidence indica^tes that CT 
heyd scanning is quite accurate for neurodiagnosis> with greater than 
-90 percent accuracy. False negative diagnoses occur in only 5 to 10 perceoii 
of all tests* With highc^r false nqjaiives in stroke diagnoses than in diagnoses 
of brain tumors. Recent studies also show a low rate of false positives. 
For example* Clifford and his coworkers found 3 false positives in 297 
patients, for a rate of 1 perc ent, Preliminar)' evidence on dilignosiic accuracy 
of body scanning suggests that it can provide ac< urate diagnoses of tumors 
and c yst^s and a number of lesions in the organs of the abdomen, particularly 
in the kidney an^ liver,* 

At the It'vel of impart on the plaitning or delivery of diagnostic seruices^ 
some evidence has lx*en obtained for head scanning, but veiy little for body 
Manning. For the hcatl, other neurodiagnostic proceclures were in lise prior 
lo ihe devTlopmeni of CT scanning. The most common were cerebral 
iUK^i iography, pneunxx^nc ephalography. unci radionuclide brain scanning. 
In icjcbiul artrriogutphN , dye is inj<< ivd into the blood siream> and standard 
X-rays of the skull arc* taken to image the blo<xl vessels. During pneumo 
CMK cphalography, air is injected into the ,sj>inal ( anal> ratising the ventricles 
of the brain to Ik* visible on standard skull X-ray» Radionuclide* brain 
scanning is a procedure in which radioisotopic materia! is injected into 
th(' blood su<stm and the head '*s<anned'' by a camera that detects and 
letords the radioac tivity. 

h\ lahle 2 ihes<* ihtvv prcHCtliires ar<^ <<>mpare<i with (TF scanning for 
ii<<uia<y, vjsk» and uiili/aticm, wuh estimations of the effec t (hat the CT 

* Ihr Ollicf <>1 1 hiiuifigx AssfssnK'iH ii'puu tm CT s(,iimrrs will itmOniH* ^ M)m})l<Mr lisi 



Ttblta ^ 
Comparifon of CT htid tcanning with oth#rn«urcxilagnostic |>roc#<iur*t*^ 
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^Numbers in th« column af^ not strictly comparable. Arteriography it often used after^ diagnosis of a brein tumor, for 
eitumpie. to demonstrate its extent and vascula^iy. Arteriography and pneumoencephalography ere seldom y$ed with 
stroke None|hele$s» on the l>e$j$ of published Studies* the comparisons ere basically veiid. • . 

f tow figure is tor 1$7$ m Podeil ** High figure is from Demand for Computed TomographyV'^ 

^Bakef, Clinpbeli, Houses, et al reported -20 percent and Suenger and Huckman ** reported +0.C^ percent. 

^Figures are for }$73 end •1^75. In 1d76« CT head scanning had a great impact on the number of pneumoencephalograms 
done, and estimates for 1976 are nomvaiiable. tow figure is for 1^7S in Podell*^ High figure is a national pro}ection of a 
1973 survey m southeastern Pennsylvania as reported by Begional Comprehensive Health Planning Council-** 

^Baker. Campbell. Houser, bX bV^ reporled -40 percent end Kneus. SChroeder and Dtfvis'* reported ^75 percent^ 

^Knaus. Sohroeder. and Oavis'* reported ^!6j>ercent and New*» reported percent ^ ^ 

*^F>gure is for 1970 » . 



scaniKT h;is hail <>a their usi\ As can be seen m the iabk% head scanning 
is as a<<*uraic us tuteriography and pneumoencephalography, but involves 
lesfy risk. An acklaional advantage of CT scanning is 4^hat it <^n be used on 
oiHpatienis> CT scanning is ccmsideraWy superior to radionucHde scanning 
atxl skull X-ray when used for the s^atiie pti.rposes. To some extent, however, 
the pro< e<hn es Itre ( on) piemen try. Xrteriogntphy or pnei^moenc ephalc>g- 
raphy may fitid an abnorrnaliiy not seen on CT scanning. Each of the other 
procedures also has advantages for particiilar abnormalities, 

1 able 2 also shovys the impat t of CT head s( anniiig on tjie'oiher diagno^ktic 
pr(K(*dures as reported by ii>stitutionis having scanners. Ilse of pneumo- 
en<<sj>hah>g)apfnc pro<edurc*s jell dramatically after introduction of GV 
s< aiming, but ^hejotal prior to scanning was small. Modt\st dc*crease^> 
in arieriogfaj>hy and radionuclide .scanning also cxcyiYecL The small si^e 
of th(\s<^ rc^diKtions may sien) from thnr sources: not enough t^xperienee, Fias 
a<< umulated to allow physicians 10 have conficiencx* in CaT scanning as a 
single diagnosiic meilKk!; thtTe is a gt^neraJ auitude that CT" scanning 
<:{>mpl(*mems other jjroccnlures; and the system has no methanisms to 
.ensure that neiv technologies, onee available> will replace the old. At 
Cleveland Clinic » whic h h5d one of the first CTheaci scanners, radionuc lide 
brain scanning has fallen 10 15 percent of the pre-CT total Cleveland Clinic 
also anticipates, eliminating the standard .skuH X-my for 80 penvnt of it.s 
patit*nis^ij) 1977J^*^ 
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Several rcccni papers have indicated that CT head i»caiming caii make 
other, dangerous diygnosuc or ihefapeudc procedures unnecess^ary.^^ In 
/ one siudy> for example/ a London hospiial found a sharjD reduction in the 
^ need for exploratory suiigery in head trauma following introduction of CT 
^ ^ scanning. In the year before its introduction, exploratory sx^rgery ^ was 
performed on 33 ix^jireni of patienis with head trauma; in the following 
year on only 2 pert^Mii,^^ No aiieti'ipt was made, however^ to ensure that 
the differeni groupi> of patients studied were comparable, ^ ^ * 

/At the fourth level of efficacy, impact on the plmming ox ^delivery of 
thfmpy, little is known. One pilot study found that theppeutic plans wer^ 
(hanged as a fesuh of Cr head scanning in about 15 ptTrCPTii^of paii^nts 
scanned,^ On the other han<i» Larson and his coworkei^ studied cohorts 
' of patients with stroke before and after introduction of CT heac^scanning 
and found no differences in therapy' after introduction of th^ scanner, 

^ ' ' alibough the cost of diagnosis was increased.-^^ Again, whether or not 
the patient groups were comparable is, not knov^*n/No informatiop on 
impiK t of therapy is available for the body scanner. 

rhus far there appear .to Ix* no studi^^s providing evidence that CT head 
or body scanning contributes to improved patiem ouicome. The^only 
published stucly compared the exjx^riena* in a London hospital before and 
afK*r CT Manning wirs introduced as a routine technique for patients 
presentmg with acute hatd trauma. In that study^ monality was unchanged, 
. but other indicators, such as morbidity, were not studied.^^ One might 
Htcept reduced exploratorj^ surgery as presumpciv'e evidence of improved* 
outcome. * 

, ^ 1 he use of conuasi iiije< lion raises additional qjiiestions of efficacy. 
Overall, abdut 60 percent of patients given head scans have coiltrast materidJ 
injected. The (ontrasi material increases the density of blood to X^y* 
aii^ makes <t rtain structures more visible on a CT scan. Contrast injection js 
time-consuming, adcb considerably to the cost and price of Cl' scanning, 
and entails some risk to the patient. Many lesioni cm be seen better on 
contrast-enhanced than on unenhanced scans; such information may be 
useful for surgical patients. On the other hand, iw^o large studies found 
that tise of connast reveikf^d lesions invisible on regular head scans in only 
two to five pe rcent of all patients.^** Recent articles have begun to specify 
appropriare uses of- contrast .^^^ For example, French and Dublin found 
contrast to Ik* of little use in t ascs of trauma lo the head.^^ 

Safety of CT scanners 

I he j>oteniial benefits of CV scanning must bv weighed against its risks. 
Safety, like effica<7. can be assessed b^^ well designed cliniad trials or by 
studies of clinical experitwe. Evaluations of safety involve factors similar to 
those for efficat y: risk, defined i>()piilaiion, medical problem^ and conditions 
of use. 

Like t>t!ier radiological devi<<*s, CV scanners emit X-rays, a form of 
potentially dangerous ionising radiation that can cause cancer, leukemia, 
and genetic changes, Karly reports indicated that the EMI head scunner 



t'xposed a paiiehi io about 1 id 2,5 rad^, tes than other neurodiagnostk 
ttHhiiiqws u$ing X-ray Ho%vever, recent ariicle^ indicate that radiation 
exj^osare is higher than earlier ihoughi. Hors^ly and Peters examined the 
factor of scattered radiation from adjacent scans and found that with 3 scans, 
the peak exposure with the EMI scanner is 4 to 5 rads,^^. The Bujea\i of Radio- 
logical Hcahh of the Food and Drug AdrninpraiionlVas stated tha t machines 
in use cause exposure as* high as 30 rads,^^ and a recently published article 
reiK>ned an exposure of 21 rads from use of the Ohio Nuclear prototype head 
scanner."*^ On man y^ machines, increasing- the T^diaiion dose to make the 
image clearer is posf^ible by the pimple adjustment of a switch. 

injection of contrast agents ranges from 1. death in 13,000 examinations to 
1 deaih in 50,000 examinations. This rate may be contrasted'xii^J1*<*' 
approximaiely I in 1,500 cases in .angiographic examinatiom,^^ Thus,, 
err scanning i,s safer than some other diagnostic technologies that ma^* 
Ix* used for Jhe same puri>ose. . ^ 

Patterns of use , 

Cautcu I- federal policy does not link development of appropriate stand- 
artls of use for C.T scanning" %viih effi<acy. Individual Professibnal Standards 
Review Org-ahi nations (PSROs) might base their standards on ?tfica<7 if 
this information were available. Lack of information or^ circumstances 
of use has so far precluded the de\*elopment of such standards. ^ 
^ The Health' vSiandar<ls and Quality Bureau. Peparinmeni 'of Health, 
Eiltuation. and Welfare, Jtdministers the PSRO program, a federally 
man<laied system of itvdVpeiKlent peer review organizations in 203 separate 
gcographii areasjhroughoui the nation. Each PSRO establishes standards, 
(or the appropriate use of mc^lical servic es^ including diagnostic pmc edures^ 
in its own geographi<- area. No PSRO has yei ist>utNi guidelines for 
Cr scanning. 

Howev< r. a l>ody of informatit)rt has developed on diagnoses of patients 
who have received CX head scans. Hie most common diagnoses are mass 
lesions (mostly tumors), cerebrovascufcif-<lisease.(siroke> hemorrhage, and 
aneurysm )> and dist^ases- wiih enlargements of ihe ventricujar spac e of the 
biain (hydnHCphalws and^crrebral aimphy). histiiutions have reported 
that from 7 to 30 pwent of patients s< anned had brain tumors, <> to 29 pm ent 
atjophy or hydro<epludus. H to 17 percent infarc tion {stroke), and 2 to 11' 
pen cnt hcn^orrhage or aneurysm. Most of the remaining examination results 
were rcj>ortid avnormalJ^ One stutly indicated that in instituiions surveyed, 
alx>ui 50 pi^r< ent hi scan results weretiormal, with scinie instiiuiions running 
as hiKh as 80 to 90,pcr<ent.^* latth^ expt^rieme has Ixtu reported for 
body scanning. V 
• Although information on diagnos<*s exists, the critic^d qu/^stion of the 
appropriat<* indiiations for head scanning has not Ix cn effcc lively addressed. 
Ideally, a patient is scannc^d when there is a reasonable likelihood that useful 
inforniauon about the patienrs condition will Ix^ found. 
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Few Jfistituiioni* have rqx>n.ed indications used for head scanning* In 
nyo largo wuroiogical refeml centers, CX head scans were ordared for 
paiicnuH IxTause of suspected mass lesions in ^0 percent of scans, vascular 
abnormaHiii\s {such as stroke) iir 10 percent, trauma in 5 percent, suspected 
opii< 4esipns in 5 percent, suspected liydrocephalus or shunis in 5 ix^rcent* 
and sympioms such as headache, confusion » seizure, or dementia in 23 to 
30 i>eiceni (indications for other patients wn^re not given) 

Alderson and his coworkers reviewed the experience of one insiitt^tion 
and found/ihai of 490 patients scaiined for neurological examination, 195 
hyd abnormal results (38 of them were diagnosed as having strokes), and 295 
had normal re^.uJts. Of those with normal results, 67 had headache only, 
\ 5*Lhad seizures, 60 had mental dinerioraiion; and the remaining 114 had 
niiscellanwus complainis*^^ - , 

CV head scanning is (-ommonly used on patients whose only symptom is 
^ ^lieatlache* Two studies have examined the results for such patietits, Alderson 
itnd his (oVorkers found that 67 o(hei>nse normal p.Mtients with headache 
had only 3 abnormal s<'ans, and that these were of liule clinical importance*^^ 
(inreia and coworkers reviewed the experic^ue of 53 paiieni.s whose chief 
tomplaint was heada<lie, but who had no other abnormal neurologiftil 
lindings.'iuid found no abnormal (IT examination results. . 

Another (onnnon us<' is fo/ panents with head trattma. French and Dublin 
)e{)on(*d cxprtienee in 1,000 <<>nse<*utive patients wi^h head injuries who 
\NT)c stanned,-' IVenty-seven penent of the patients , were alert and had 
noimal neurological examination results: only 13 percent in this group 
had abnormal s< ans, and none reyuired surgery. * . 

Ahieison analyzed K suhs in 29$ patients Viih compJaintN J>ui no focal 
iinthngv* on neurologirai exxinvinatioiK 205 scans* (70 per<ent) showed 
nonnal (onditions.^ If "brainy softening" is exchnled, only 15 (5 jx^rcent) 
had an abnormality. A symptom thai, did seem to indi^'ate common abnor- 
nKiiiiies was the a< uie o^^sci of sci/ttres. In 28 suthVaiients! four had lesions. 
, iw<,» of jhcm tumors. / « * • 

Ptennmg . , • ' ^ 

Thv absrace oj < lrar)>' tl<*fint*(l <t>ndiiions for using VV scanners has 
lKnKli< appal planning .a< iiviiirs. Pla^^mers operatit\g undei ihe authority of 
Irdt^i.d ;nid state legislation aie < haii^etl with <ontroUiir^ the installation 
of <'<pupnu"nt su< h as s<aun<'js so thai 3t conlonns to need, l o detetnune 
nml antl thus thr appropriate mnnber ol scatuUTs for an area, i)lanners 
retjtnn' iirloiniation about ihe population potentially benefiting In^n 
<r! s<anujtig. the nunhcal <onditions it <an diagnose, the sympnrms 
pnnnptiug ns usC% ;md du* phu v ol s<anning in th<' work-up of a patient,^ 
iir< hiding how C F scanning n)ii»ht <t)!uplctn<*nt or leplactM^ihci <liagnosii< 
pnxethucs. 



The Naiional.. Health Planmog atid Resources De\^lopmeni Act of 
1974 require?! that eadi siaie establish a Certificaie-of-TSeed program lo 
review the appropriateness b( faciliiies and services in order to be eligible 
for certain federal health funds after 1980. The law, now being implemented/ 
• covers expenditures over $150,000. Federal funds thai will be affected are 
those aviiilable under the Public Health Service Act, the G>mmpnity 
Mental Health Centers Aci, and the Alcol^ol Abuse and Alcoholism Acl 
^ By May 1977, 35 states had enacted Gertificaie-of-Need laws to review 
proposed changes in facilities, equipment, and sendees. In addition, Section 
^ 1122 of the Sociiil Securiiy Act allows the Secretary of Health, Education, 

— - aiul Welfare lo js^uhhold federal funding for depreciation, interest, and 
nnurn on/equity^Tapiial for equipment considered inconsistent with a 
suue's ht^hh plan. Section 1122 covers purchases over $100,000 and hence 
generally applies lo CT scanners. Currently, 38 states have contracts with 
HEW to conduc t revi<^ws under Seclion 1 122. . 

0|KTating under these laws in the absence of information on efficacy, 
planning agt^m•i(^s have* d<*vjsed various methods to estimate the desired 
number <4^"1' .scanners. One approach involved <hoosing an arbitrary 
numlxT as a ratio of scanners to population. Resulting ratios varied greatly: 
lndiaj4 suggested 1 scanner per 100,000 population; and Alabama. 1 per. 
500.000 population. "^^ One CT scanner for every , 200-bed hospital was 
itnother proposeil guideline."^^ 

Phunters have also based <\sumates on the incidence and prevalence of 
diseases for whi< h CY scanning was being itsed. The frequeifK7 of <Triuin 
<artinomas and n(^ur()iogi<al disordt^rs led Kentucky to con<lude that 
KkOOO people in the state mv<i C7Y scans.^^ However, the ideniification of 
di^ases suitable 4oi CI s<anning si<kst<ps the fundamt^nia! cjuestion of 
appropriate indj<ations for use. 

Other planneis estimated need by <c>mpaiing utilization of CT scans to 
that of (>th< r diagi>osu< procedures, usually ra<lionu< lide scans, arierio- 
grants, an<l pneumo<w<»ph;dograms.. A formula use<l by the South Oninj} 
Prnnsyhania Health Planning-CovuKil proje<ted amujal CY s<ans based 
on 90 pet<ent of th(^ ntunbei of ia<li<mu< lide s< ans, 7.5 pert cut of phetnnon 
t^tuephalograms, an<l 20 per<e!U of arteriograms being perfornnxL^'* But 
tisijtg ahtTUative tUagtu>stic pro< (*<Unes as a guidt^line refle< is early pra<H4<-e 
j)aiu*ms, which dt^veloped wiiliout studies leUued to effitat y, 

Sinte the National Ih^ahh Planning A< t has not Iktu in effec t very long, 
phmners may tiot haw had time toalfett the<rHuset>{ scanner installatiott. 
()th(*r itdeiai an<l state hiws havt^ bt^<*n in vik^i lot^ger and, taken togethej, 
woidd be t^xpec ted it) t^xplain st)n)e of the tliff(Tenc<^s in the distribution oi 
CM scauneis. Httt the existeme ol planning legislation do^es not explaiti 
^varial^on anK>ng states. 

Mhxmghoui the rniuHJ Statt^ only the Distritt of (lohimbia lacks 
^ guitlHitjej ot h^gishuion applying to s<anneis ( Table 3). iMissouri has 
statt wide plaiuung <iiieHa l<n CY s<annen. In June 197(>, the District of 
Coiumbta and Missotai ha<i t^vo <)l the ten highest <on<enuatioits t,^f <:i" 
sianneis. But ol the otht^t eiti;hi, Nevada, Colorado and Florida hixil both 
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l»9l>hi<tofi ifKt dlttrteutlofi of CT tcaimm by statoi rtgion tfid.poputetlon'*^ • 
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Ptonnif^ WgWaMon •nd dItlHbutloft of CT tctniMn by »W« r^ien •n^poputotfcw*^? 



'Humtfr ot CT i6»n/i*t» 



CT wcanov* P*r 

million popuWion 



Exi»mc» o! Hgltktlon. 



/Otf««f<* ItmMim .Stciton 

.p/td plu» iOtnlllcttt- " 1122 

to»rt««rf commiiitd InMUtd eommitud o/*N#»</ tgn»m»rn» 
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Mountain 19 39 1.9 4.0 

Montana . . ... . . 0^2 . 0 . 2,7 x x 

Idaho - . . 3 4 3.6 ; ^'l ^ . « 

•Wyoming- . . .• Q 0 ^ ^ 

Colorado ....... '4 12 1.6 4.6 x . , x 

^ New Mexico ..... .2 2 1.7. • 1.7 • x 

Arizona "'5 8 ' 2.2 3.5 x . 

Utah -3 4 2.4 3.3 X 

Nevada . ...... 2 '7 3.3 11.5 x x 

Pacific^-. . . V .... 69 - 134 2.4 4.7 ' 

Washington ..... 5 6 1.4 1.7 x x- 

Oregon ..... .\ 3 *. 6 1,3 2.6' x x 

California 60 119 2.8 5.5 x . 

Alaska ....... 0 NA>» 0 - ^ 

Hawaii 1 3 1.1 , 3.4 x , 

TOTAL . .317 * 65 2 1.5 3.0 35 37 

— ■ — — — ' ' 

Fou'cT w.nn«^ « m N.«on.l m.«tuf. of HMtlh .r. wdud^J from M«ryl.nO. but 
inciiidad in To»l. _^ , 

^Not ■yaiiabt*. 

a a-riificaiC'of-Need law and a Section 1122 agreemeni, and ihe remaining 
five stales had either one or the other c^ering CT scanners.^ 

Among the ten states witli the lowest ratios, Mississippi, New Hampshire, 
New MexitX), and North Oirolina did not have a €^ptificaie-o(-Need law 
in'june 1976. Neither did Wyo'ming, ihe..only "stale without a scanner? 
However, these fiye states all had Section 1122 agreements.^ 

Of the 30 states with Ceriificate-of-Need laws in June 1976, the laws^f at 
least four did not cover CT scanners. Those of Georgia and Illinois did not 
cover purcfiases of equipment; Ohio's law, which had not been implemented, 
did not specify <overage,' and California's initial law covered only beds/'^ 
* Since fall 1976, a new Certificate-of-Need law in California has Covered . 
purchases of equipment such as CT scanners, but it provides for exemption 
of txTtfipment already ordered. Once all committed scanners are installed, 
the concenuration of scanners in California will double from *2.8 to 5.5 
per million- population. The state will theh have the third highest ratio 
in the nation. The large number of orders suggests that providers anticipated 
the legal <hange and placed orders quickly before the law applied to CT 
sf anners. These orders oc<i»rred despite the existence of a Section 1122 

agreement. ^ 

Specific provisions of laws illustrate an additional shortcoming of present 
policies. Existing la^^'s allow Certificaie-of-Need regulations to, be circum- 



vented by imiallauon of a scanner in a setting^not subj^^ct to review. Seciion* 
1122, the 1974 planning an, and most Certificate-of-Need laws apply to 
hospitals aiid some' insiituiions for an^buktoiy patients, but only Con- 
neciicui, Hawaii, Wisconsin, Minnesota, and Virginia have Ceruficate-of- 
Need la\^Hi^ that review equipment in private offices.''^ The investment 
tax credit gives providers another incentive to install scanners outside of 
hospitals. The credit lowers the effective cost of a CT scanner to physicians 
in private officdb as di|>|x>sed to nonprofit hospitals. 

Locations outside of hospitals accounted for 76 CT scanners, 19 percent 
of the 401 scanners known to be operational in May 1977 (Table 1), A 
.^mp^^'i higher percentage of new scanners were installed in physicians* 
offices from Juneao September 197& 27 percent compared to the 19 percent 
ovemll average, hi addition, some CT. scanner^ located in hospitals may be 
exempt from review. In JuneJ977> .scanners located in hospitals, but owned 

* or leased by physicians, numbered 61,or 10 percent of 637 sinners documented 
in a surA^ey.'*^ , ^ 

A trend may b(* developing to broaden the coverage of state laws, if not 
federal. Massachusetts, New York, and VenTiont are considering changes 
in their laws/These initiatives are often sv^pponed by third-party payers. 
. Blue Cross'-BJue Shield of Greater New York has spokw out in favor of 

^ its state's irtiiiatives. as have the plans in Kansas City, '^ 

Reimbursement ^ ' ^ 

Links (o planning 

Intleral reimbursement for CT scanning is linked to planning activides. 
However, g^xps in the 4a\yi^ result in the exemption of many payments from 
reguhuion. As described aix>ve, Section 1122 of the Social Security Act 
makes pan of ihe reimbursement under Medicare and Medicaid conditional 
oa conformity with a state s health plan. But this section does not cover 
exp<»nses of operation. For CT* scanners, operating expenses account for 
50 to 7.5 jKi((»nf of {hv machine's technical expenses. And Section 1122. 
does not apply to payn^ents for physician services and inpatient care 
<<>nne< t^^l with ClT examinations, 

197*1 planning a< i strengthens the dependence of federal funding 
on phumixi^ approval. Howevc^r> that law does not apply io programs that 
p.iy for seivi<c\s undcn the .Social .Security Act. In addition. Section 1122. tlie 
1S)74 pialfning law, and most X^ertifictue-of-Ncx^d laws do noi^appfy to 
. <^cjiupn)ent in privai(\^c>ff ices and heme fail to cc^ver all scatmers. 

Dependence on effieaiy *^ 

Mc^dicarc* as well as some individual Bkie Cross and Blue Shic^ld plans 
have made* rc»imbursemeni for head and body sc ans conditl^mal on a deter- 
mination of e fficacy. Federal Medicaid a<lministraic>rs,wThc>wever» do not get 
invijvcd in ihv issuc^ of payuK^nl for ncnv procedures; thc^ honor state 
dc»cisions/^** The Bureati of Quality Assurance (BQA) (Heahh Standards and 
f^ualiiy Btueau alu*r ihe 1977 MKW r(»organi/ancm) evaluated CT sc anning 



(or Mcdicarje whea it wjis a new procedure in 197^.: BQA had no formal 
laechanisiti tor reachmg si. decision. The investigation consisted of ques- 
tioning internal. $taff and outside experts dhom safety, efticaq?, acceptance 
by providers, and sta^e ol^devdopmeru, hut BQAr did not conduct studies 
itself. Medicare accepted BQAVrecommendation to reimbuifse.for GT head 
scans and not for body scans^ which are still considered experimeniaL*^^ 
. BQA midally evaluated jihe efficacy of head scanning in 1975, when only 
EMI scamiers were being marketed. Although other manufacwrers began 
rnarketing scanners in 1974, Medicare reimbursement for CT,s<^ns was 
limited" to EMI machines for, three years, until October 1976.^'^ 

The evalu ation^f CT sqirining illustrates the weakness of die policy 
assigning BQA the responsibility for evakiating the efficacy oTbew tech- " 
nologies- BQA had little information on which to make such judgments 
(especially in 1973) and n.either the authority nor the resources n^ded to 
conduct efficacy studies. AHhoiigh this function i will be assigned lo a 
different agency as a result of the recent reorganization in HEW, the funda- 
mental problem will remain. ^ . 

Method of r*imbursepft€:nt . 

In addition to problems connected with planning and efficacy^ the federal 
rfs^imbursement method itself has shortcomings. ^Prol|lems arise from th^ 
use of retrospective reimbursement, .which characterizes both Medicare*s • 
and Medicaid's payment of CT scans. These programs pay iristitutions 
for costsndready incurred. They also pay physicians for charges after billing. 
As a resuljt of these policies, the federal government has an open-ended 
commitment to finance services provided, f 

Charges and profits. Average total charges have exceeded estimated 
expenses for GT examinations by 39 to 229 percent (Table 4). Average 
total charges range from $240 to $260, and the extremes of estimatecJ expenses 
from P9 to $173! Estimated annual profits from operating a CT scanner 
range from 11 to 65 j>erreni of the original purchase price for a machine 
priced at $450,000, or from $51,000 to $291,000 per marine (Table 5)* Such 

*'n>c high lK>un<h^ry uns <onMri«ied|rom high average < harg<^s. S^jk low avcragt' cosis. an<l 
ih£jj^>iJffjrihtl5ry li'J^nTmv average churges and high ;n^*rage <x>m.s. Of cours<% inv(itu(ion^ with 
■^iTTuIiiTxjsi^ t)r < hargcs wisiUe these bounthu ies wouki have different profit rtues. Bad debts were 
esiimated at 10 jier<em of .^rcws ^revenue, an average of esnm«m in the hterature. 

Thv \mivni^i^v gf (^:^^^T*;aminuuoi^N leniibursed on a (ost basis is not tle^ir. The p|^yst<ian 
jHHtjon, a thargv. rnai Ik* 50 |K*rmu or more of te<hnita1 exjx'nst-s. Stanners in ambulatory 
%etunK.s wuh lx>th un hnit a) and professional [K>rtions paid by < harges miiy account for a higher 
IWeniage of examinations 'than the num}>er of office scanners would indicate. fSee Evens and 
Jo^t.^"^) £x|KiHlitures based on cosis inckide expenditures lor hospital servit cs by Medicare and 
Medicaid, half of tine benefii expenditures of Blue Cross, and heahh service expenditures by 
the Defense Department and Veterans' Administration. Expenditures based on charges include 
ex|K*ndiiures for physuian servitrs by Me<licate and IMeUitaid* the other hall of the benefit 
exjK^mlitures ut Rhie Cross, all the benefi t expendi tures of BJ «e Shield and commercial insurance 
<om|kinies, ami oui-of-pcK ket e)^penthiures of patienis* 1'hese assumptions yield estimates of 
30 |>er<ent of all jXTsonal heahh ex|.)endiiurt*s and 15 j>er< ent of hospital e^pendiuires bas<*d on 
.costs or dirett pnn ision of service*;.^^ 



•In August 1977. a detision to reimburse for IkkIv scanning was e^|H*<ted 'ihortlv. 
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Rtporltd chirQ#t MUmattd txptntM for a Ct h«iicl •umlnatton^^^ ^* » « •* 
(AhniMl numbtr of txiMninatlons: 2,1^ 



Average total charge* \ » ^ ' 
Average total^e^^nse^ . ^ 

Average techmcal charge 
Average te^phnlcal expense \ 

Average professional charge 
Average professional expense 



$240-260 
79-173' 

174^200 
59-130 

53- 70 
20- 43 



* l«v»)$ of crmrgat laRit Jo|^ «c^unt r«}»t|vt utilization of coo^^ s*^^ uncontraatad acant. ^ 

^Avaraga total axpanaa drffarit from that drawn Jrom tha litaratura in Tabta HaH.Of tba aourcaa In Tabia 6 yava no 
eatimatat for proraaatonal ^xpanaaa.*^^ th« axtramaa of taohnical mn4 profaaalonai axpanaaa wara addad to produca 
« rwra traaMatIc ranga.aapaolaily 'for ^^^>l|Bh aatirTiata. *^ ^ * 



Eatlmatod avaraoa annual profits from a CT acannar, 1t7« « *7 « 

» <Dollart) 





Low 


High 


Average charge per examination . 


. . . . $ 240 


$ 260 • 


Average revenue* ...... . 


, . / 222 


'■ 210 " 


{Nunit)er of examinations) . * . . \ . . . . . \ 


, . . (2,600) 


■ ~ (3,000) 


Total gross revenue ... 1 . 


: . . . 577,200 


630.000 


Less bad debts \ . * . ^ 


. . . . ^ -57 J20 


-63,000 


Total, net revenue 


, . . . $519,480 


$567,000 


Average total cost per examination 


. . . . . 160^ 


92*. 


(Number of examinations) 


r . . . (2,600) 


(3.000) 


Total costs . / » . . . . . . ^ . . . , * s . * * 


. , , . * $466,000 


$276,000- 


Average prof it 


, . . . $ 51,480 ^ 


$291,000 






(65%) 


*Avaraga ravanua « .3 x avaraga coat^ .T^avaraga charga. Saaad on nonphyaician akp^itoraa by Madlcara and 
Madioald. >arsonal baalth axpanditpraa by Oaf ansa. Dapartmant and Vatarant Admlnlatyibrr^ and half of ban^flt 
axpandliuraa by Blua Cross. 



^dasad on astimatas by Evans and Jost^ lor lachnical oost and by Oanfaaa Ragion HaaUh Planning Council^ lor 
physician cost. Ganaaae's astimataa ware prora^a^ to a rata of 2,600 annua! axamlnatsons* $50 par axammatlon. 

^Oaneaaa^ aatimatas. with physician cost prora4ad lor ona cadioiogtat. $33, par axamination. 

profiis < Icail^ plovide inc^niivc for purchasing and u,sing a scanner. 

Soijfc evidence suggests ihai charges have increased over time. From 1975 
ro 1^76, 16 sites surveyed increased their charges for uncontrasted scans an 
average of 8 percent, and for contrasted and unconirasied scans an average 
of 12 percent. Likewise, some increases occurred in the use of contrast* which 
carries a higher charge. 

There is no automatic tendency for fees to approximate expenses for CT 
scanning. ThirdTparty payers such as the lederal government generally 
accept c harges and costs. Furthermore, a gap between the two does not deter 
utilization, which depends on decisions mad^'Tby physicians, who order hut 
do not p5^' for the scans. Individual patients have little effect on providers' 
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" prkVi* and liuU- stinufius for charges lo approach cosis.is provided by th^' : 
market (or Cl\ st unning, which is characterized by neither perfect competi* 
lion^ior free entry of firms. » . . > 

Rt'galaiory activities and political considerations may moclerate charges 
in the absence t)f other forces. In some areas of ihe^ country, state raie-re\'iev.' - 
<t)ninvi.<,Jfions are scrutinizing the. difference beiwcenCTexamination chains .... 
and costs. The Massachusetts Rate Setting Commission, for example, 
lowered allowable reimbursement rates for some hospitals and suggested 
that phvsieians' fees for CT scarining be reduced." Especially since the 

• ■ restrictions experienced under the Economic Siabilizaiion 'Program, 
]>roviders have appeared somewhat cautious about cost and price ma-eases 

■ in un- attempt to avoid formal regulaiion." Two hospitals that have lowered 
rates Cleveland Cllinic and .Massachusetts General Hospital, aiiribuied /heir 
decisions to higher, prof its than originally expected. Cleveland Clinic also' - - 
, noted .that it had paid off ihe original <mi of the scanner before reduang rates. 

Cqsis. I'ederal reimbursement methods also give institutions no need to 
■lower the expenses of performing CT examinations, since the government 
. reiinburics for exjjenses with little scrutiny. These providers have little 
incentive- to de^•is<• <beaper ways to operate scanners, to bargain with 
manufacturers for lower- purchase prices, or to loww the unit cost figure 

for examinations. ^ . , . 

; Depreciation or rental of the CT scanner itself is ihe largest single item 

in annual expenses. (Table 6). Original purchase prices of $380,000 to 
$585,000 translate into .$80,000 to $117,000 annual depreciation under a 
siraighi-line depreciation schedule over five years, the term typical for CT 
• Manners. Although eight years is usually used for equipment,'^ rapidly 
changing lethnology. that is. obsolescence, is cited as the basis for faster 
financial depre< iation of .scanners.* despite the o}){>oriuniiy to reduce the 
risk of obsoles< <^nce by leasing a scanner or updating older models. In 1976, 
EMI (barged $100,000 to update its original brain scanner,' " and the highest 
estimate ()f annual ieclmi< al expenses includes, besides depreciation. $25,000-^ 
for the purchase of new equipment. At least 26 percent of 96 institutions 
' surveyed in 1976 leased their machines.^'' and the iinaual renutl charge has 
lx«en estimated as .^76.000.* This estimate suggests that rental of a scanner 
is less expensive than purchase and depreciation. 

The purc hase price of CT st anners has increased since their inircKluc tion. 
From 197H to 1976 t'lie price of the head s< umier, most frequently sold by EMI. 
lose from §810,000 to .^'ilO.OOO. and from 1976 to 1977 the pii<e of its body 
scanner rose from $'175,000 to $530,000. Hcjwever, these }>nces refer to a 
changing product; during that jxTiod EMI marketed three successive 
. generations, each of whic li increased scanning spec-dor < lariiy. i-urihermore. 



•(>f(QMi>c. (lopu-ciauon. .m iillowmuf Ua «juipnicm's wcarnigtau. ,on(rp<u«lly<l.ffmIr<)m 



i>l),soIcs( tiu c. 



•<)nl> tlu- <suin;M«- «.J UHhuk.*! txi».»s<s by !lo:.!ih S«vi<<"s .Miirj;ij;rnH-m. hidnna. imhulccl 
unmsi on .i h>m puulu.M- a m.Khitu-. As an t x|K as<- i<» xhv .nsu«uimn. iwt n si^houW 
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\Thou$Md$ of doHan 

Technical expenses . , . . , . / , .1 v \ _ , |irr^7 

Equipment^ . . L ^ \ . \ . 78-117 

intemt J , . ! ] ] 0^ 28 

Mamtenance CW1 scanner ^ \ \ . , . 3- 40 

Otf^^er maintenance and remodeling 0-13 

Nonphysician staff . ^ , . . * , . . ^ 

SST — . . ^ ^ . . . . ^ ' ■ : : V ::: 15I38 

Indirect expenses v-.-^^ — — — ^-r-- ^-^^ — — 2nT2~ 

; Other . % , , V ....... . .. . , : ; : ; : ; : V : ; ; ; ,0 

Protessional expenses* ........ . , , . , . ........ 60-130 

Total expenses'* . . . v . 259.379 



(Number of examinations per year) .... 



(2,600-3,828) ■ 



Average technlpal cost per exam 



Dollars 



. . . $ 59-130 



Average professional cojst per exam " 20- 43. 

Average total coet per exam • 86-126 

•*^'^0*f •"<! B***" f»port«<} on« ho»ptt«r».»xp«ri»no«. AH oth»f Mp*nM* ar* MtimaM*. * 

Str«iQht-im«. f»v«-y«»r d«pr«cliitor> Mc^pt^or rfnui wtim«» of *7«.000 by BuM^^ 
^B*j^^ 00 oo« r.a.oi09.«t .xc.pi lor th, hljh^t ♦,tlm«. u.lns 13 rmo\09l*x n Q*n^ Ptgion Health Piwnina 

^« LTrht^/^Th^.?.??! 'T"^" l"" P'^'V*"*' 0W»"«<» from .ourcw h«l( of Which. miutUng m 
W»« With highMi »*;!hnic«l ♦xp.n.w. m«d« no wtlmtto of prol»»«ion»| •jtp»n»M. 

in l'974 and 197,6, prices for EMI head scanners rost less than ihe Wholesale 
Price Index (WPI)." " In 1974, ihe WPl rose 19 percent and ihe price of an 
EMI head scanner ir7 percent,- in 1976, the WPI rose 5 percent and the price 
of an EMI head scanner 3 percent. Only in 1975 did ihe change in the price 
* exceed the < hange in jihe WPI, 12 percent compared to 9 percent. 

Future price mowments are. unpredictable. The theory of a learning 
curve*'* would predict lower average costs over time as manufacturers gain 
experience with the production prdcess. To the extent tj^ economies of scale 
exist, increased produdion levels would decrease average costs. Provided 
there i.s price competition, continued entry of new firms could result in price 
reductions over time. In addition to the six firms producing CT .sc^miers in 
1977, yt l<'a.st six others, were developing machines for marketing in the 
United vStates.*** However, changing technology could push price increases 
ahead of general inflation. Identification of new uses for CT scanning and 
consequent increases in demand could also shore up prices that mi.ghi 
^. otherwise fall. 

The average <ost of performing a CT examination declines as a scanner 
produces more examinations per year (Table 7). This pattern occurs regard- 
less of whether more examinations are perfonwd during one shift, usually 
estimated at about 8,000 annual examinations, or through the addition of a 
setond shift. Pjodu<ing 3,000 instead of 2,000 examinations a year, for 
example, iT>ay result in lower average total costs of $86 instead of .SI 26, a 
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diffcix'iKc of 32 pmt'iM." L1kewii.e,.with 5300 annual examinauons, which 
would. mrviire iwo shifts, average total costs may be 24 percent below the 
level with 3.000 examinaiioni,, or $78 compared to $102. Thus, a given 
number of CT examinations could be performed at less cost on a small 
number of scanners operating mort? intensively, rather than on a. larger 
number operating less intensively^** However, in the present context, 
scanners operating at higher rates, ^nd hence more efficiently, will not 
necessarily continue xyhilc the less used machin.es cease to be used. And 
federal reimbursement policies do noilwng io encourage that result. 

In 'fact, CT scanners are being used much below full capacity. A CThead 
sc^H^oer's raw; of output apparently inaeases wid vtime. According to dhia 
from 111 sites, output nose from 2300 examinations during the first year's 
•operation lo 3,40^ the second year and 3,600 the third year.'* Higher profits 
ihan expcded have been ainibuteS to tliis phenomenon. Providers initially 
set charges on projec tioSis of about 2,000 annual examinations per scanner. 
But a<iual use was much higher, aboui 3.000." Because average costs are 
lower at high rates of output, the average cosi of an examination proved 
lower (han expected and the difference between <t>;i>i and charges wider,* 
Although a scanner's output'appears la in<rease over time, even after three 
years operation was limitetl to approximately one shift per day. Theexixni' " 
ence with CT scanner.s therefore conforms to the observation thai hospital 
equi|)ment is typi<aHy ^J«*fl ""h' 50 to 70 percent of capacity.^ 

Net expenditures ' ' < • 

As noted above. CI scanniiig nuiy piovide information siiTiil;irorsu|K*rk>f 
to ihat d< uv<i} from s|piH* other diagnostic u sis. li liim hnv has ihc iKUcntsal 
lo cflVci some iedu< lions in expendiiums by rophuing other diagnostic 
pro<xHhnes. Funhermore, c ompared lo pneumoencephalogramsand arierio- 

Tabl«7 • 
Ettlmated average cost of a CT examination at dlftarant ratet Of output ^^^^ ^* 

(Oollara) 



Annual nomtt^f Oi CT «x«mm«fiO/is p^t SGittrnt 



Cost p^f exatiunsVOfi 



Rhode lst9ndJ9T5 W76 Bvons and Jo^l t975^ 

l ooo iwol^ r500 tsoo 4.S00 nsoo zobo 2.eoo 3 m 4,m 3.000 6.500 



Average lechAical cost 



• «1 m 140 6a 4S 1S7 130 112 m 59 42 



Avordge tola) cost . • 



' Suaight-hne 4-Y6ar appreciation has boon Ghanged to S-year here 



It \t K t)l outpiu. ^ 



*S< U'iH?'niil, whcir ihr s,mk» |>h\su i^^n hoih <iui<is.t Man ami ir<inrs payiiuiM kn a, does mn 
appnij Hi hi ,i puihlvm Un CI M^nuuiig. At ir.isi H^J pnti iM t\\\ stAimvis air in hospu.ils m 

ph>Mn.ins an* uHainh .iwuu- HhU CI s<uns gt'iirniu- irvtnuv uiul iK-ndu ihv hospital 



grams, a CT i^ran subjeas pauenis to kss danger and discomfort and 
coi\2><Hjutn)ily 'doc3 noi require hospiializauon* However, since federal 
reimbursemeni coven scMning for both hospitalized and ambulaior>' 
paiients, ii provides no siimulus for performing scans on an ambulatory 
^ > basii> wlienever possible. On ihe con trary, excess beds or low occupancy rates 
^ in an 'Srea may foster hospital admission. 

Of the estimated total expenditures associated with GT examinations 
perfonnred in 1976, 32 to- 45 percent resulted from hospital admissions 
iTiihk 8).* An estimated $1 89 to $206 million was spent on CT examinations 
themselves, and associated inpatient days and daily inpatient physician visits 
bioughi total expenditures to $278 to $377 million.** It is likely that more 
ex examinations could be pertdrined^ii ou^ 

51 to 46 percent of patients were scanned as inpatients^ with ranges from 23 
; ^ . to 90 percent, and from 1 1 to 75.percent"respectively.^^ . 

In addition, present reimbursement methods/ including those of the 
federal goverrimeni, encourage additional procedures, not selection. among 
them, even if the results are duplicative* Under fee^or-service and retrospec- 
> tive payment methods, mor\i services generate more revenue for physicians 
and hospitals. 'Reimbursement incentives thus reinforce the training that 
physicians receive to refine diagnoses as much as possible; Patients gener&lly 
defer to physicians* judgments in such cases, 

After expenditures on procedures replaced by CT scans were deducted, net 
expenditures on CT scanning ran^^from $180 to $388 million in 1976 
(Table 8).* Substituting CT examinations Tor radionuclide brain scans,' 
pneumoencephalogriiims. and arteriograms reduced expenditures an 
\ estimated v$38 to $1 13 miliion/Prt^ictions have been made thai CT scanning 
Win continue to replace other procedures* Howi^ver, no budget or other 
(fj:amework requires* providers to make choices among jprooedures. And 
reimbursement methods of the federal government and most other third- 
party i:^yei^ lack any mechanism that stimulates physicians to < hoose among 
alternative procedures, sufh as CT scanning, pneumoencephalograms, and 
radionuclide scans. 

The example of Kaiser-Permanente in Northern California provides an 
interesting contrast to prevailing reimbursement methods. Kaiser-Permaneme 
re<ei\cs for each enrolfee a predetermined per capita payment that remains 
^ fixed n*gardless of the number of services provided. In Kaiser-Permanente's 
budget, additional CT s<anb ^fcdd to expenses, but not to revenue. During 
1976, Kaiser did not own a CT j>canner, but ordered about 2,500 annual 
examinations from outside providers, at the rate of 1,900 examinations per 
million popnhuion fot; its K3 million members.^' Under the assumption 
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*Ba.vctl on the mix of (osls and <tilirtr<\v iumi Table 5. 

•♦1 hrM- <\sumiM<^s ai^MJme diiU ho^piuils jxTfonwd from i6 «>51 fx^rreni ot th< j^rxaminauons 
on iHfiiMM nis imd that H)|>.^tieiHs waitrd from I/> to 2.2 days for a stan. 



♦The Katsri«P(Tmancinc nicmlx^rship ha^ fewer |>eiM>nj> m years and ovci than California's 
I>0|Hilation. I.Diomparrd u> pmeni>^ 
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EttMiwM WpMatuiM for CT «cannin9,1»7« » » " 



i,ow , High 



Based on GMts and. cWftrgw* ' - . . , . ' , ' . ' :* * 

^pendltura*, all scanners .^ ^ . ^ % $188,744 ,, $206,010 

HospUal day expenses* . ...... - v 81,459^ 143,286 

Inpatient physician charges 1". 7,917 27^,853 

Total expenditures on CT «6annlna , ... . . . . . . $27S,120 $377,149 

^sed on charges on)y <* . ^ \ ^ i 

Gross expenditures/CT examinations $593*425 $428,199. 

Het^ced expenditures . . ; . 11^.319* 38,336 

\ Radionuclide brain scans 37.499 ' .17,376 

Pneumoencephalograms 53,944 ^-B>790* 

Arteriograms 21,875 12,171 

Nel expenditures on CT scanning ... » . ^ $1 €|p,l06 $^^,863 

^.ettfd on th# mix of co»!t and ohatd^ CT •xaminattoni from Ttbit S for ^7 «canr)#rt, the number )ntt*ll#d by 

^BaMd on tT4 bo«ptt«l «cfton«r«, 46 to 5i perpent of nospiiai txtminattona lOr tr>pati«ntt, • w«H ol 1.6 to Z.t day*, snd 
ad|u9t«d bospttal d«y «xp«nM« of $155.36. 

^Bu#d ot\ 1 10 phy»icl«h vrtitt per hotpft«i day by «n internist Chtf3)n9 $t5,l0 for • follow-up hoipHei vlelt. 
%ated on cnaryes. not cot^. of procedures, txcepl for bospilel day expepew. See Appendix tor ctiouletioni. 
*TotAI du^ to roundmg. . • 

lhai S>00p annual examinations have been the equivalent of one scanner, 
Kaisei-Peimanente has been using 0.6$ scanner per million population, 
roughtly4!3 percent of the California rate of 2,8 scanners per million j>opula- ' 
lion and 43 percent of the national rate of Li|. Kaiser-Permanenie'smrtixaiioA 
of 1,900 CT examinauons per million population was gready;acceeded by 
the estimated California rate of 8*400 examinations per fiUlliori. Standard- 
iztition for age would raise Kaiser's relative rates and' Kaiser expects some 
rise in utilization after installation of its oyn scanner* Even with .these 
-qiSalifications, however* utilization under the, Kaiser«Pennanenie system 
has heen dram:iiicaliy lovs^^r than that for the state or the country. 

A complete cost-benefit analysis i^ needed lo compare CT scans, arterio- 
grams, pneumoencephalograms and radionuclide sc^ns for specified medical 
conditions. Such an analysis wopld provide the bases now lacking tor 
raiidhal clipice among different diagnostic tests* Clinical experience is 
accumulating, but medical symptoms for which CT scanning }>ermits 
supexior diagnosis remainsili defined. Moreover, CT scanning's place in a 
diagnostic work-up is undetermined. ShoukbCT scanning be the primar>^ 
diagnostic test for certain conditions or should it be used only to refine dlag- 
*noses? The estimated marginal cost, of a CT examination falls below $50 at 
rates of output of 3,000 and above, much lower than the present average cost 
of about 1100. 31iese data suggest a need for extensive exptonaion into tlie 
cosis amd benefits of using-CT scanning^compared toaliernati|e.pro<^dures. 



* Based on\ h<irf^»s, mn Kom, cx<epi for ho^^piial days. 



Cohclusiont 

The large purchase price sets CT scanners apari from some other medical 
lechnoloeies io the extent that expendituresL for services are higher in order 
to cover mrge fixeJi costs. Tlie purchase price may also trigger Certificate-of- 
Need laws. H6wever, this study of the CT scanner has called aiierttion to 
several policy* problems in medica/care, problems that relate to new and old, 
'expensive and inexpensive tecl'n*iologiei alike 

Well designed prospective stuglies to demonstrate efficacy have not been 
conducit^d., Except for technical p)ecisii)n, no systematic determination was 
made before diffusion. Clinical experience has become the guide, but^no 
public or private body is charged waUi collectii^g and analyzing data on 
efficacy. As with CT head scanning and now with body scanning, physicians 
gather information as best they can from their own practice, from colleagTues 
and ^from publications. Further, no public or private body collects the 
available information and prowldes^ it to physidaas and organizations 
needing ji; such as planning a^ncies, PSRO^, ^nd third-party payersV ; 

The absence of information gained from studies related to efficacy^ handi- 
caps planning and peer review organizations. The^d<*sirable distribution, 
(t>ncentraiion and location of CT scailners dei>eV)d. on theh^ intended use and 
substitution for pre-existing^ procedures, matters that hinge on efficaqy^ 
Without clear specifications, planners have resorted to previous utilization; 
a dubious indication, of need or effiaicy, .especially in the earl>; stages of 
diffusion* Nascent peer review groups also require data on appropriate 
circumstances of use to carry out their functions* 

In 'some instances, third-party payers l)ave made reimbursement dependent 
on prior efficacy ^letermination and planning apploval. These policies have 
the pateniiyl lo affect expenditures. However. as a resulfof the gaps in ^aie 
phmnirtg l^nvs and Section 1 122, many payments for CT scanning ate not 
iovered, Evt n when such policies apply, their effect has Jx*en dilyted by^ 
'}K>orly dcfinc^chstandards and inadequate informaiiotx for asses^ig efficacy, 
Fty thernu^xs third-party payc^rs have not. as a general mku madcvreimburse- 
inciH foi a procedure conditional on c flicac y; Cl>canning is unusual in this 

By its icimburscment nu ihods, the fc^deral government in effect assumes 
an opc^n-c- ncled commitmvni to finance ^services. Whether- reimbursement is 
based <5t\ c<>?>ts or on c har^es. <*xisung mechanisms do not eii|p>cn<s(geeffic ient 
perioiuKincc ol M*rvict\s siuh as QT scans. Furthermore, there is, little 
iixentive to wj^igli bc^'nefiis and <6sis of alternative proeeditrc\s and ch(K>se 
among du uK Ceniiitatc of-NcVd k\j^islaticm and p<rr review can besc*c*n as- 
aiten^pts to leinc^tly the t^ficrts of pc^rversT incentive's that encourage 
additional, i)erha'{>s tumrtessarywproe edurcvs. (rr scanning, a diagnostic tool 
with little apparent risk to patients, has lent itsell to beiing added in a 
work-up. *rhe disc omfc^t "and danger assoc iated with alternatives such as 
pneumot^ncepnalograms and arteriograms may have accounted! for the 
^dc\i4)ee to which CT sc aiming has been substittutnl for these pro(tcluH\s, 

"Available data on il l' s<anj>eis (t)ver ibe very early stages of diffusion. 
Following tht* Intuu- <!iffusion oj (TF scannc»rs woul<l peinui a Icmger vicvw 
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CalcutoHon o» mt MpmdHwM lor CT tcMminfl, 1S7« - * 



Low 



High 



Avttftg^ churge, CT examination . 
total examinations . . ,\ . .. . . 
CtHi^a for all CT examinations 
Hoi^>ltal day expenses \ . . . . . 
'inpatient physician chargies* . . . . 
total gross CT expenditures** 

Beduced radionuclide brain scans . 
Charges , ^ .......... . 

Hospital day expenses ....... 

Inpatlenhphysician. charges* ^ . . . 
Reduced expenditures*' . . .. . . 

Reduced pneumoencephalograms . 
Charges ........ *. . » • . 

•Hospital day expenses . , . r\ . 
Inpatient'physician charges • , . , . 
Reduced «xpenditures<* . . . . . 



240 

(850,200) 
204.046,Ci00 
81,45a,287 
7,ft1.7,322 
293.424,60© 

(139,000) 
24,603,000 
10,797,520 
2,098.900 
37,499,420 



260 
(981,000) 
»5,060,000 
143.286.042 
27,852,976 
426,199.018 



(139,1 
17,375.C 



Reduced arteriograms 

Cfiarge^ ... . ........ . 

Hospital day expenses 

Inpatient j>hysiclan charges* , ' 
Reduced expenditures • ........... 

Total reduced expenditures ... . * . . 

Totat net expenditures on CT scanning ' . 



>,750). 
7.507,600 
38,878,840 • 

7,567,560 
53,943,890 

(22,500) 
5,175»000 ^ 
13.982,400 
2,718.000 
^21,875,406 

113,318^10* 

180,105.899 



r,000) 
1,000 
0 

17,375,000 

(16,260) : 
3,260,000 
5,049.200 
4fi!0,750 
■ .8,789,960 

(22,500) 
4,500,000 
6,991,200 
679,500 
12,170,700 

38,335,650 

387,863,368 



• B«$«d on 1>lo 2 pnywc^an per ho«pK«l day by «n internist charging $15,10 tof • loHow-«p noipU»l vltit 
^e«s€*<«OA qnargw. not co$t», of proc*<lurw, «xG«pt for hoaptiftl day txp«n«aa: tiZ7 maohmw,a» of Jum 1^7$ 12^4 
machmw in ho^pHals); output of ^,600 to 3.000 annual ^Jtamlnrfilon* par machine; 46 xo 51 percent of noapitai axam- 
inations on Inpatients, an mpatiaot wail of 1.6 to ^2 day*, and adjuated hoapUal expansaa of |l$5.3e p#r day. 
^eiiWmatad $6 percent decHna in 1.1 nf^mior* acana in 19^3. ff^m $125 to $1?? p«' fJucttda acan, and from Hh \6 1-day 
Hay for 50 percent of patients. * . 

^^estjmated ded^n^ of S5 percent. €atimatat of the absolute nufr*t)i»f of pneomoencapfiatograma before CT acannln^ 
range from 65.000 or $ perceni of radtonucHde bram scana in 1973 to 25.000. Alao baaed on $200 to $210 per pneumo- 
encephpiOQrarr^, 2 to 7 daya stay, and a« patients as inpatients 

• Estimated decline ol 20 percfht, from $200 to $230 per arteriogram, from 2 to 4 days $iay, and all patient* as inpatients. 

of su<h fai lors ij^s (harges and utili/^viioni>au^m,s that relate lo the <ost and 
quality of medical care. * " 

However, the shortcomings of federal policies illustrated % the case'of 
Cr sci^nning are not selfKorrecting. 1 hey promise to continue for head and 
bcxiy scanning and to recur for future medical technologies. 
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A laboratory test is one of the least expensive diagnostic procedures a 
physician cap order. This year, clinical laboratories .will produce an esti- 
mated 5 billion ^is* consuming approximately ^11 billion in health 
resources. \? :^tween 1970 and 1975, ihe numbet^'Of Jabdraipry tests increased 
at an average annxial rate of lS.8 percent in hospital laboratories and 15,6 
percent in independent (non-hospital) laboratories * ^® Clinical dberaistries 
comprise 25 to 35 percent of all laboratory tests ^ and will account for 
approximately $3 billion of this year's, health expenditures. 

Studies of selected medical, conditions and hospitals have found dramatic 
increases in iSse of chemistry tests and laboratory services* A study of padents 
hospitalised for myocqr.diiiI infarction between 1939 and 1969 showe^i 
increases in chemisury tests with signifi<ant linear and quadj^ik regres-. 
sions, indicting an accelerating growth ^ver time.^^ Scitovsky^ studied 
dianges in prices and resource inputs ^r eight seletied diseases. For 
mateiinity care, she found nearly a trebling of laboratory tests between. 195) 
and 1964: the resuliing fise in costs almost offset savings <lue to a one day 
decrease in iet>gth of hospital stay and an increase in the number of women 
delivered without a general anesthetic. The increase in labor^fory test costs, 
for patients with perforated appendicitis more than offset the decreased 
average length of stay for that condition. In a study of outpatient manage- 
ment of diabetes and hypertension, Komaroff found the c^st of laboratory 
tests to be lH-2 times the direct salary cost of manpower.^^ Griner's 1971 
study of laboratory costs in a teaching hospital found chemistries to amount 
to approximately 40 perceru of all laboratory charges and 10 percent o^ the 
total hospital bill; between 1965 and 1970, the number of chemistry labora- 
tory tests increased by 95 percenj.^^ Amador found a 1,3 percent average 
ann\ial growth in laboratory volume at two hospitals between 1954 
and 1974,^^ ' i 

The overall increase in use of laboratDry tests K^asks variability in test 
growth for patients with different.diseases,/2 There is also marked variability 
in laboratory utilization by different physicians treating similar patient 
populations/Schroeder found a i7-foid variation in laboratory use among 



•The nijml>or of ic$i!, is an^umaic. in bc<iiusc of incomplet*^ survey informaiion and in 
|xin l>c<aiw of differcni definitions of a test For exampfe^ h is sometimes unclear whether 
muhiple <l<tent5iniUions on a single sample <tmnt as one or fnuhiple tests, and wheth^lf tests 
done for qiu^hiy coiitroi are inctudeds^ ^ ^ * . 
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iniemisis ireaiing a homogeneous dime population. Marked differences 
in diagnoiitic te?)i Ufsc ako have been found for $iniilar*pauenis treated in 

" /different teaching hospitals and in a leacliing hospital compared to a 
coramuiiity hospitalJ^ 
Development of, .new laboratory tests and technological inho%'atioitis in 

• * laboratory instrumentation made possible and may have engendered the" 
phenomenal growth in laboratory sei^ices, These technological develop- 
ments^ also rontribuied to fundamental changes jn the clinical laboratory 
• / indusiry. The f^si section of this pa{X*r will describe histof!cal trends and 
the current stmcture of the clinical laboratory ^^gctor. The second section 
will summarize the reasons for tl\e greater -use of cUnical chemistry tests- The 
third section will assess clinical chemistry tests in terms oncosts and labora- 
1017 efficiency, technical quality, and clinical efficacy. Filially, conclusions 
ltndix)licy implications will be offered. • 

* ' r- 

The clinical taboraiory industry - 

.There are nearly 15,000 clinical laboraiories outside of physicians' offices 
in the ISnited States.^ ^ consisting of approximately equal numbers of 
hospital and independent laboratories. While different-observers agree that 
appmximaiely 4.0 10 4.5i. billion' laboratory tests were done in 1975, the 
proportion they aiicrilK? to independents ranges, from 28 percer\t^^ to 37 
percent ^ to^SO percent^ of the total for hospitals plus independents. More 
' than 180>000 persons were employed in the clinical laboratory industry in 
1975.^ ^ Virtually all hospital labs^ ^ and nearly 80 percent of indeperxdent 
labs^ do clinical chemistry tests. Fifteen percent of hospital labs^ and 7 
percent of independents^ performed more than 500,000 tests in 1975; Uiat* 
same year, 35 percent of hospital labs^ and 58 percent of independents^ 
performed fewer than 50,000 tests. During rhe first half of the seventies, the 
trend was lowaitl* larger volume in«?t^th Jiospital and indeperi^ent.labora- 
lories.^ ^ The markets for hospital 3h|d/independent laboratories' overlap 
^^to some extent. Approximately 15 ^etJhpi of tests done by independents are 
for h<5spiiah {many by specialized lab^)* si^d approximately the same pro- 
portion of tests done b/ hospitals are/ifor outpatients.^^ 

Prior i<) Word War II, conical laboratories had low volume and relatively 
high unit costs.^^ In general, pathologists ran hospital laboratories, and 
state-licensed medical terhnologis/s served the ne^ds of private physicians. 
After World War 11. the Collegerof American Pathologists %vas organized, 
and this professional gjoup ex^rCed pressim^ to change salaried or other 
disadvalitageous <ontracts into fee-for-test or other favorable arrange- 
ments.^^ Insisting that lalx>ratory services were the practice of medicine and 
. required a physi< ian in charge, i^atholpgists established laBbraiory services 
^ ^ outside of hospitals. In the.mid-l950s several state attorne;ys geneWi declared 
that laboratory services were not the practice of medicine,*^ but the hold 
of pathplogists persisted until 1969. Then,, the Anti-Trust Division^of tlie 
U,S* Attorney General's ^ffice successfully obtaincNj a consent decree 
condemning the 0>llege olXmerican Pathologist^' effort to restrict labora- 
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lory ownership. This, together with the development of relatively expensive 
automated equipment offering seconomies of scale to high volume operators^ 
Opened the way fox publicly held corporations to epiet tliedinical lafeoxatory 
business. By 1975, laboratory ^chains (more than 5 laboratories) held 9.5 
^percent of nonhospital labs, and owners of rnultiple labs (2 to 5) controlled 
another 10.9 pement.^ The lai^est chairs contrpll^ less thaftv three percent 
of thf independent market and less than^ooe percent of the tdtal .laboratory 
market.^ In general, corporate laboratories fall into one of t)iree cat^ories: 
a group of small labs serving physicians directly; a very large-yofume, central 
prcKTessing laboratory; or a reference lab doing spedalized wo^^ 

Clinical laboratories also support ,a rapidly growing segment of thf 
chemical industry. Between 1969 and 1974, sales of chemical reagents for 
tests grew 21 percent per year, reaching |490 miliion in 1974.^<^ Several large 
chemical firms market both analyzers and reagents; and one manufacturer 
estimated that a fiveyear supply of chemicals for its auto-analyzer represented 
the same volume of saljs as ihe original instrumenu^^ Total sales of instru- 
ments in 1974 were $210 million, only 43 percent of the sales of reagents.^^ 
Laboniior>' supplies accounted for an additional $160 million.^^ 

Technicon is the dominant manufacturer ofauioma ted clinical chemistry 
equipment, although a number of other manufacturers have made inroads. 
Technicon introduced the first automated chemistry analyzer in 1955, based 
on a continuous flow cqpcept, and this was^ t^e only practical fomt 
automation for the next ^ decade. Further develppments/by T echnicon 
culminated in 1966 in the SMA 12/60 (Sequential Multiple Analyzer), 
which couW process 60 samples or 720 determinations per hour. That same 
year, Hycel introduced its MARK X discrete analyzer, which could perform 
tests selecjLively; To d^ie, Hycel has sold nwre than 500 of its machines; 
Technfcon has *sold approximately 3,500 auto-analyzers, DuPont (entered 
1970) more than 500, and Coulter approximately 125 * Other large com- 
panies which have marketed chemistry analyzers include Dow. (entered 
1969) and Union Carbide.^^ In April 1974, Technicon first offered its 
SMAC system (Sequer^tial Multiple Analyzer plus Ck)mputer)^ which 
sells for approximately 5240,000. This device allows the selection of 20 
.tests ot3t of 24>. requires no more than 0:45 cc of serum, and processes 150 
Samples or 5»000 determinations per hour. Since its introduction, approxi- 
' matelj 450 SMACs- have' been sold.* A Swedish firm, Autochem Instrumems, 
market.s a,$5OO,-0OO analy/er system with a 5,000 peij^day sample capaciiy.^^ 

Reasons ipr increased use of clinical chemistry tests 

> 

^ GJinical chemistry tests may be used by physicians to screen patients for 
presymptomant (liseasc, to confirm or mle out a suspecied diagn^is, or 
lo monitor a patiem*s medieval condition. Among the factors that may have 
contributed |o th<* rise in use of tests are the following: 



* biloini«tuoii on irlfphoiie viovitsr %viUi rcpro^t^ruauvc^ of ihv n*^K< live «>mf>*inus, 
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• Advances in tmdical knowkdge and discovery of new r^auon§ beween 
/ biocheniicdl abnormalities and pathology. While fewer than 100 laboratory 
tests weit* available^ in 1960, more than 600 are obtainable now.^^ An average 
of five new quantitative and semiquantitative tests were added each, year * 

• between 1946 and 1975 to th<^ Tables of Normal Vahies published in the 
• . New Er^gtand Journal of MedicineJ^ ' i» 

Increa^'fd insurance coxmage and decjfeased out-of-pocket expense for 
^ patients* On^ survey;<)f physicians* reasons for not ordering **ideally'' desired 
tests found reluctance because otexpenseTo the patient.-^ However, Medicare 
« and Medicaid have provided dramatic increases in insurance coverage for . 
the^lderly and poor, and 80 percent of the population now* have in-hospitaf 
laboraior>' costs covered. In addition, about half the population have out-of- 
" ^hospital" lalx>i3iorv cosjs. covered by insurance,^ 

. Auionwlion arul increased convenience. Automation of laboratoiy analyzers 
provides e<*onomies of scale, and in some cases information systems help 
to speed test reporting and improve service to the physician. The convenience 
of using a hospital laboratory, with its proximii)^^ case of que^tioiis, has 
•grown wifh the addition of phlebotomy teams and computerized printouts. 

, . Fo.sitiife financial incenlives for physicians, pathologists, and hospitals* 
^ Pailiologists and hospitals both earn money from increased use of the 
laboratory. In many instances, pathologists w9rbNjnder percentage con- 
tracts with hospitals,^^ a i:aactia* encouraged by the College* of American 
Pathologists.*^ Thus, 4be greater the laboratory revenues, ^e greater the 
paihologisis' in<<>nu\ At the same time, Kospiial lat)onji todies tend to earn 
imome* for hospitals, with charges generally believed to exceed costs by 15 
pertji^nt^ to 25 percent.^'* although the difference may Ix^less in some . 

* hospitals?-'^ rhis ext ess ran he used to support other hospital departments, 
Thv physi< ian raring for private pauenis <an use an itidependeni laboratory 

. and> in most states, legally bill ihe.paiieni for more than the lalx^ratory 
(iiarges. Even \vh<T(* laws forbid or discourage the praciice, n4.nnerous ways 
exist to < ir< ii|(i\eni them.^'' ln*a 1976 Vep<>rt to (Congress, the Comptroller 
General fo{mi\ }>hysidans in five states who received from M'edicare an 
avrini^e of S)6 to 158 perVt^nt more than they ha<l paid f^r laboratory tK'Sts,^* 



Traininfr^ pfr\6nap(y\ Jmbii mid social envir<mme7ii of physicians* 
Physuians are trained \/i teaching hospitals> where laboratory tests are 
introduced and used more than elsewhere, h^some settings, such as intensive 
(are unils, patterns of ordering t^sts IXTome" routine. Where admission 
pro<edu^es entail <hemistry tests, physicians may come to expect thai 
% information as "simply pan of the . . . armamentarium.*' On i^e person«il 
level, peers and superi^ars pressure house staff to do '^complete'' evaluations 
and avoid missing a diagnosis* Freeborn and others found that physicians 
vSho were high users of laboratory test^ tended to be members of clinical 
groups wheri' the leader was a high user.^^ The so«^ial milieu in teaching 
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hoi»piiah probably conuibuies to greaier reliance on labomior)' tests there 
than in community hospitals,^* Spedalist \epnsuUants. may demonstrate 
iheir panjcular competence by suggesting es^eric tests, although at least 
one study failed to %nd a. significant relation between test use and' board 
certification.^^ In a small study in Grea't/Britain> Rose and Abel-Smitlx 
found that one quarter of general practitioners generated three quarters' 
of lal^r^tory requests,^^ Another ferig^sh study, using a standardized case 
presentation, attributed differences in test ordering to differences iri experi- 
ence, background, and training, as well as to other fartdrs*^^ 

Defemwe Md preventive riudictne* Fear of malpractice increases a 
tendency lo order additional diagnostic tests> although this effect is probably 
less, prominent for chemistry lests than for other test^, such as radiological 
• procedures. An emphasis on preventive medicine led to the concept of 
multiphasic screening (the regular, systematic evaluation of apparently 
heaTihy patients), and chemistry tests are typically a prominent part of 
these j^rograms. , 




Misiinderskinding of (esi resuUs. There has bepft h great deal of discusdon 
among chnical chemists about problems''assoc&TTO with the term Kjiormar'^ 
and the meaning and determination of ''normar* values.^^ ^ry often, 
^ail abnormal value in a test result leads to additional tests, first to>^rify the 
original finding, and second to explain it. An apparently 'al»tormar* 
result may be mislabeled for any of numerous reas6n^, including technical 
errors/ variations in technique, and improperly set normal limits for the 
patient*s age and ^x.^^^^ Furtherrnore» as the number of tests given wp^ 
individual increases* the probability of at least one abnormal result in a 
completely normal patient also increases^ more rapidly than many pl\j'sicians 
real lie. For exam)>le, if 12 independent tests are administered and^each 
hSs a normal range defined as 95 percent limits, the odds are nearly even that 
a complete!/ normal patient will have at lest one abnormal result.* Even a 
test which is a very |>ovverfu! discriminator of normal and abnormal will 
yield a large number of false positives if the prevalence of the target disease 
is sufficiently low^in the test population,^^ We shall return lo i'his 
problem in our discussion pf the efficacy ^f chemistry tests. 

Evaluation of clinical chemistry tests and laboratories . 

The desirability of the growth in volume and total costs of clinical chem- 
istries Ta< ilitated by technology depends on the benefits the tests cpnfer and 
the likelihood that more 'benefits might result from spending t'he money 
clsewher{\ While "a complete answer c annot bt* given., there appear looe 
substantial inefficiencies in4het:linical labomiory sector, variable quality 



*^*r()bal)iliiv of ill le;ist ope abiionnjil irsuh is 1 -(.95)^^*^0.'16, Mc>i<* g<*net,illv, ii Ciuh <>^ "n" 
iiid<*|x'iKl<*i« lesis ii normal i range dcfiiml iii> ihoM* rc$uNs fa)Hng wiihin ih<» < crural **|»''^ 
pci<i*nt ol JCiuhs, thr. pmh;%hi\\iy ni at lo^i <mt ahmiimal rr^uh m a mwmal jjiUH'ni is 
l^tlviOO)**. ■ 



among laboratories, and unnecessary uulis^iion of chemisiry tests. E^vidence 
to support this impression is offered in the following four subseciions. * 

I Costs and efficiency . . • 

j Auiomaiioo of clinical laboratories over the past two decides has iniro- ' 
jdua'd substantial, economies of scale, lowerin,^ average test costs for 
i high-volume laboratories. The geneial effect of aiiiomation can be repre- 
sented as in Figure 1, where the ihrce curves represent manual testing, 
first generation auto-analyzer and second generation auio-analyzer. If a 
laboi-atory test volume is less than Va, its least cost alternative is mariual- 
"testing. If volume exceeds Va, but is less,Uian Vb, a. first generation auio- 
analyxer is the best investment, and if volume exceeds Vb,- the second 
generation device is preferred. The farther one goes on the least-cost envelope, 
curve, i.e., the greater the test volume, "the lower' the average cost per test. 

A 1970 survey 'sponsored by the publication Lfi&oratbry Management • 
cx)nfar^T»-4he presumption -that large volume laboratories (> 100,000 tests 
per year) diH>uld charge less ihan.siSQall volume laboratories.'" This was 
true for both hospital and nonhpspital laboratories, but small hospital 
labora^oriev< harged only 6 j^ercent more than lai-ge hospital laboratories, 
• while small independents charged more than double the average price of 
large ones. 

Iq, 1970.-average prices for tests in hospitals wer| 22 percent more than 
prices for tests iit nonhospitar laboratories.'" The Comptroller General 
ct^npared 1973 laboratoi7 <oJ>ii' f^ 18 tests in hospital and independent 
laboratories in three cities and found thai hospitals charged an average of 
16 percent nVore than inrdependents.^^ As mentioned eatlier, pan of the reason 
for higher hospital' charges is their subsidization of other hospital depart- 
mcni<^ Pan may lx« due also to high fixed <;ost^ assoc iated with twemy-four 
hour service, jnaintaining a capability to perform seldom lis'ed tests, and 
relatively high pathologisi fees. Hospital based pathologists who work 
on per<eniag<* t<)ntra< ts averse more than twice the income of sjjlaried 
paihologisii|' ' ' " 

? SubstaniSPr cost saythgs ^Tj^^rf^^i^'t^ W consolidation of hospaal 
laboratories. \?liich in one nu'trdtx)l?iji#i area yielded a.32 percent reduction 
/in average test tosts.* A 1973 stCJ^y for the P^i^insylvania Department of 
' Welfare projected a potential 55 to eS-j^ercent cost saving if hospital labora- 
tory services were reorganized on a regional basis."*^ 

l'f*hospiial lalM)ratory charges were revised to eliminate indirect overhead, 
the cost of laboratory services would be reduced but the-ove/head would 
have to b<' absorbed eisewhere in the hospit'al. Of course, it ii t6 the hospital 
ydminisirator's advaniage /o^ retain the laboratory financial/cushion. It. is 
Xo to the advantage of the' independent laboratorV oi:K'ra|fc>r. who h'as a 
hi^kr- hospital ceiling to compare to his o%vn !o%v pric/s At least one 
hospital pathologist, noting substantial underuiilizati'on <^ auto-analyzers 
in .several hospitals, proposed that hospital laboratories charge outpatients 
at competitive rates, thereby rafting vohime>;?and lo^vering average costs, 
just as the independents do.^^ • / 
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A final layer *added iq total expendiiures for chemistry tests is the excessive 
m<|ik-up charged by many physicians for lesis on Medicare and Medicaid 
re< ipienis.^^^ 



Quality 



\ 



The quality of clin^l chemisny tests and laboratories is used hei^ to 
aiean the technical quality of the laboratory resuk, as measured by ^such 
criteria as accuracy ^closeness to a standard valueK precision <teck of inter- 
sample variability), and reliability over time (day-to-day reproducibility 
. of results). ' ^ ^ 

Efforts to ensure the technical quality of clinical chemistry laboratories 
- include a voluntary program of inspection and testing by the College of 
American l^athologists and reviews of hospital laboratories by the Joint 
Commission on Accreditation of Hospitals. Twenty-six sts^es have labora- 
iO}y regulations aimed at msuring* technical quality.' 

M sflldiiion, the federa^l gpvernment undertakes a vari^y of ia]k>r^iory^ 
C)ua4ity assuntnce programs. Tfie Food and Drug Administration is 
empowered to esiablish product class standards for diagnostic reagents.^^ 
Under the Clinical Laboratories Improvement Act of 1967, the Center for 
Disease Control set standards and began testing proficiem7 of interstate 
laboratories, but only 900 lalxnatori^s have been monitored under thiss 



ainhoriiy,^ Tht* Bureau of QuaHiy Assurance and the Bureau' of Health 
insurance have Ixeen invoh^ed in Medicare cerdfkaiion of laboratori^ 
but this does not entail any proficiency testing. The Clinical Laboratories 
Improvement Act o( 1977 extends tlie regulatory authority of the Deparirqent 
of He^hh» Education, and Welfare to additional laboratories and consoli- 
dates responsibility for quality assurance in a single agency. 

In 1973, the National Bureau of Standards re}>6rted.a major analysis of 
clinical labonuoi7 performance that involved more than 1,000 laboratories 
representing various comix^nents of the industry.'*^ One purpose was to 
assesj^ the effects of proficiency testing by the Center for Disease Control. 
While there was some improvement in microbiology performance attribut- 
able to proficiency, nesting, no effect was apparent for clinical chemistries. 
Some clinical chemists object to uuiomiited techniques on the grounds that 
ihey may substituie substandard colorim^tric methods amenable to auto- 
mation.\^ In ^nieral, the Bureau of Standards, found automated methods 
to bf at least as accurate as manual methods and considerably more precise*"^^ 
This finding i^i^ consistent with^the association betM^een volume of tests and 
accuracy found in. earlier surveys.^^ Hovvanw> the; Bureau of Standards did 
find results using diagnostic kits to be consistently less precise than dther 
determination's, / 

While o^T^all ;jccurary of determination did not improve between 1969 
and 197K there .was some declinu in v|jiability an\6ng clinical chemistry 
labs, although a considerable amount remained. The principal determinant, 
appeared to l>e differences in the particular anal)Hical method used* 

Overall, the evidence is reassuring about the Technical quality of auto- 
mated chemistry analysis performed in high volume laboratories. The 
clinical value of even such a<^urate and precise information is our 

next sybje< u * . ^ \ 

• . * • 

Effiajif 

Studies of the ^hni<;aL value of chemistiy tests have been conducted in 
two comexrs:Tirst. tests ordered by physicians caring for patients with 
pai(i<itlar**\lisei;^>s, and se<ond, tests conducted as part of a multiphasic 
sxTccmi^g program of gei^erally healthy patients or as pan of a routine 
liospital a<lmission baticry not cxj>)i(itjy requested by \hv patient's physician. 

^Studies of the first type were piompKnl by ihc suspi< ion that the rise in use 
of hiboKHory services was not being n>at<he<l i>y <*lini<al Ix^nefits; this 
unpiession was generally <t>nfirmed: Multiphasic unc^fhospital a<lmission 
screening have Ixm VonuoversiaK ami a <*hemistry bauery is usually only 
one (pxnjxment of these proi^rams. Many careful suulies show little if any 
uhi?naie paiieni benefit from chemistry lesis whi<h were noi soH<it<x:l by 

^ ibv panent\s physic ian. ^ 

As iran V)f»jheir ^ludy on die use of labortwory services in a hospital, 
Grii)/iT»and Lipt/in looked at }>atienLs admiitcxl with diabetic ketoacidosis 
in 1966 and 1969. Patients in the two groups were comparable in age* and 

«dK>spitaI k^th of stay, and no stay was teiminatc^J by death. Yet the aumlx^r 



of laboraiory tests increased from 60.3 per paiieni in 1966 to 76 per padent 
in 1969. In a^laier siiidy/ Dixon and Laszlo*^ found on average that only 
5 percent of hospital laboratory tests altered patient -c^re or helped confirm 
the existing course of therapy. After insiityiing a policy limiting each 
intern to eight tests per patient per day, with each chemical determination 
defined as a separate test, the authors found that 23 percent Of tests.altered 
c^re. If their study had been extra}X>latcd to the entire hospital, they projected 
a 25 percent decline in laboratory work load. Although some normal test 
TestaJts influence fare, the majoriiy of tests having therapeutic consequences 
yielSabnornial findings. In anothet approach, Schroeder et al. instituted a- 
laboratory^test cost audit and informed each of 33 internists how he or 
she compared to colknigues in terms of average laboratory costs per patient,*^ 
In auhree-month period following the au<|it, .average laboratory utilization 
fell 29 percent. In other studies, $chroeder ei 3L found no relation bei^veen 
physician utilization o( laboratory te^is and independent measures of 
clinical competence, productivity, or patient outcome, ^'-^ 

A few groups have set up objective standards for use of selected laboratory 
tests and ihen checked actual use against them.' Overuse has been monitored 
in this way digpxin fevel assay and for multiple lactic dehydrogenase^ 
(1-PH) an^ adcium determinatit>ns,^- Goldberg and ^Abbott found that 
only 19 (70 percent) of 27 digoxin assays ordered^uriiig a ot^e-month period 
satisfied the standards established for Qrdering them,^^ Results were 
abnormal in 15 <79 percent) of the 19 tests, but only 2 percent) of tjie 
8 tnappropriaie tests yielded abnormal results. Interestingly, appropriate 
physic ian action followed for only 9 (53 percent) of the 17 patients %vith 
abnormal digoxin levels. Eisenberg et al. notified physicians if they had 
unnecessarily ordered muhiple' LDH levels, bui this audit and feedback 
failed to improve utihzation.^^ More than half the records audited because 
of multiple LDH requests showed ihe tesis to have l>e'en unjustified, and 
the frequency of inappropriate muhiple calcium tests was even greater. 

Several controlled studies in British hospitals ha\'e i^xamined the effects, 
of unsolic ited admivssion chemistry tests* In one investigation, 1,052 patients 
were randomly assigned either to an admissions biochemical profile group 
or to a (ontrol group r^reiving no unsolicited tests»^^ The number of 
additional chemistry tests orden^ in the first week was lowty for the group 
given the admissions bi(>£hemica1 profile, although it is not clear whether 
the total biochemistry laboratory workload, including the admissions 
profile, was lower for that group. In this study, unsolicitetl iaborator>' 
tests had Httle effet t on patient care and no effect on the a%*erage duration of 
hospitalization. Another study compared the hospital course and costs for 
500 control patients and for an equal numlx^r given a biochemisn7 battery 
on admission.^** Various indicx^s of inpatient progress were identical for the 
two groups, bin here the tested group had more additional biochemistry 
tests and more spe<ialist <onsultations, and ended up with lalk>ratory 
bills that were 64 percent higher, and hosf>i(al bills 5 p<Tcent higher. 
Beyond unn€<xssary exp(*ns<% ina{>f>ropriate laboratory tests entail incon- 
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venience and pocendal harm lo the paiient,^^ although not all laboratory 
physicians would agree on this* poinu^^ 
Advocates o£ biochemical screening for ambulatory or hospiialked ^^'^ 

. ' paiienis lend lo emphasize the number o£ abnormalities detected ^ and 
cosr per deiecu*d abnormality,^^ although some also discus's the signifi-, • 

' Taiice of detected ab^iormalities,^^ Garfield advocated screening on the 
" grounds that .at would increase physician productivity by identifying 
patients with problems, but others pointed out differences in problems 
detected by test screening as opposed to physician encounter.^^ . . 

For a screening progi-am to affect patients^ health/it must Cascade through . 
six levels^ represented by the inverted pyramid in Figure 2. Finding a 
brm^iemicul abnormality on a screening test does not mean that the patient 
hajs a truly abnormal chemistry, medical problem, or disease; As mentioned 
earlier, a reading outside the defined normal range could result from 
technical error, extraneous factors affecting the test, inappropriateness of 
norms, or chance variation. Whether an abnormal value represents diseit^^e 
depends on ihe prevalence of the disease and the distribution of diseased 
and nondiseascd patients across test results/ Proper use and interpretation 
of a diagnostic test depends on the clinical consequences of a false positive 
or false negative diagnosis and ihe lik^elihood of making each mistake, as, 

^ as on the underlying disease l>revalence,^^ Schoen found no definite 
medical abnormaKty in approximately 80 percent of patients initially 

V 

Figure 2 




sa^ened as abnormal.^^ In a five-year foUow-up^of 200 patients with one 
or more biodnemical abnormaliiies, Bnidwell found that nearly itiree- 
/ qjLianerii either had become normal on reiesi or had borderline values that 
were later included in the defined I'a.nge of norniaL*^ 

A diagnostic biochemical lest cannot contribute lo patient well-being 
unless the detected abnormality was previously unknov{n . Belliveau reviewed 
more than J, 000 records for patients given 18 chemistry tests on hospital 
^4-^ : admission;*' abnormalities were found in 43 percent of the patients, but 
.more tl\g|i.70 percent of these were already diagnosed. 

It a test result is truly abnormal and warl<ints further medical attention, 
physicians still must act on the findings and patients follow proposed 
treatmenu before improvement can result. These steps cannot be taken 
for granted; itftd even if they are taken, the abnormality must be one 
which is meliorable by ueatmenu 

Perhaps not surprisingly, those who have attempted to relate biochemistry 
screening to patieni outcome have found little effect Korvin reviewed 
routine admission biochemistries for 1,000 patients and found no new 
diagnoses which were unequivocally beneficial to patients J* In an ambitious/ 
controlled triar of multiphasic screening, Olson found no differences in 
ultimate morbidity measures between experimental and control groups.^^ 

The generally disappointing level of benefits from biochemistry screening 
should noi^Jx* taken as .contraindicating any test in any apparently healthy 
or hoi>pita1izcd populaiior^^ Specifically, there are arguable benefits from 
s< reening for phenylketonuria in the newborn f0jr lipi<l disorders,. 

p dialxHes, and liver disease in an apparently well adult populations^ But, 
given the limited evident benefits frorn both biochemical screening in the 
genera! populaiion and unsolicited admission testing in hospitalized 
patients, the burden of proof for cosi-( ffeciiveness of specifit tests clearly re^ts 
\ with the advocates of su<h prac tices. 



Cost-effectiveness * — 

Th<^ proptT number or chemistry tests is not a straightforward matter, 
ev<'n theoretic ally/ ivml the following chsfussion will reveal |K>tential tonflicts 
Wtween optimal dec isions for patients individually and for patients <x)lkT- 
tivdy in fcH society. This potc^niial conflict arisc\sjn>m colkriive respons^i- 
hiJity to pay lot health <ih(\ II we considei jL>nly ihr benefits andiisks (i.e., 
not the resoiuce costs) associated with a chemistry test» w<^ might iniaj^ine 
thai the c inve for net, total benefits versus tc*st volume* would appeal as in 
Figure ^5 i'his curve has an initial positive slope, as patic*nts with Ihe 
clcnirest indication are te sted first, and ihc^n Ix^gins to dcTelerate. The point 
marked 'T' indie at(\s whe^e all j>aiie*nts who stand to Ixwfit have alrc^ady 
bern tested. Difle*)ent ehc*mistry tc^sts might be^ expen ted to follow a variety 
of curves of this same gcwral shape (FiguiV 4). The physic ian actini^ in the 
be\st inteic^sts of the patient, ami ignorinj^ resource^ costs not borne* chreytly 
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/by, the patient, would want to perform each chemistry test up the point 
where the slope of the bertefii curve is horizontal * 

Superimposing the benefits antJ costs curves illustrates potential conflict 
between societal and individual decision making (Figure 5), When resource 
costs mijst be considered as well as the sum of individual^ net benefits, and 
given limited health resources, the optimal number of tests will depend on 
the relation of the chemistry benefit curve to the chemistry test co^ curve 
and on the marginal return of other ways of investing the money. In general, 
the desired level of investment in diagtiosiic tests from a societal point of view 
will be less than the desired level from the individual point of view. It is 
evident from Figure 5 that chemistry lesr C alone would never be socially 
desirable, because at any volume its benefits would not outweigh its, cost. 
If a benefit curve pei^isted ai * low but steady rate of climb over a very large 
test volume, its k^ncfits might outweigh its cost only at a high test volume. 



♦Ntxe, mddcnially. thai if a physKian is limiicd lo uMng an auiomiued lesi sequence, ihis is 
tqiiivalcni to fa<ing -iuv envciope f»r summation rurve of test bcnffiis. Dcjx'rttling on the 
j>aru<ular ihi^iK s of ihc <«mpc»nt'tr« l>cn<>fi« curves, ilw aui«maw<l sequrnct' tould leatt ihc 
physi<-ian «» do inorr of some u^tJi and fewer of othm than would opamaHy b<- <hosen if 
(he icsis were available individually. . 
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Conclusions and policy implications 

The lechnology of auioination ha$ enabled clinical chemisijr>' laboraiories 
to achieve rapid expansion of services and substantial economies of scale, 
Ahhough individual tesi costs are low, diagnostic chemistries accouni for 
approximately 2 percent of total health care ex|>enditures/ Policy objectives 
arise in three areas: efficiency and costs, quality, and utilization. Each will 
be discussed briefly. . 




Objective 1: Improve production efficiency ind reduce overpayment for 
laboratory services V.,^/^ 

In practice, this objective means fostering fewer and larger laboratories 
to do the bulk of inpatiertt and outpatient chemistry tests through consoli- 
dation and regionalization. While high volume means reduced unit costs, 
it is not clear that either hospital laboratories or independents offer an 
inherent advantage in terms of resource savings. Each faces some costs the 
other does not^^^ and higher hospital charges may go entirely to necessary 
overhead (such as emergency services) and subsidi^iion of other hospital 
fuoctions. Problems with consolidation and regionaliaation include 
institutional pride and individual vested interests, but they can be over- 
come. ^^^^ Kosowsky\has proposed a scheme by which cost savings fro^ 
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c-limmaung inefficient hospital labs might be shsled by hospitals and 
leimburseis, but true resource savings might |e less than reductions m 
■ laboratory charges' if previously cross-subsidized segments of the hospital 
iiiH must be supported. Consolidation also offers important advantages 

other than tost savings." . ; 

The clinical laboratory sector has been described both «s an emerging 
oligopoly '9 and as a cottage industry.^ At present, there does not appear to 
be-much evidence of noncompetitive pricing, and the potential efficiency 
from fewer, larger laboratories outweighs these risks. 

Excess" payments by Medicare and' Medicaid to private physicians for 
laboratory services can be most readily eliminated by establish ing consistent, 
fair, fixed-lee schedules.** 



Objective 2: Maintain and improve quality o( laboratory service 

The present federal proficiency programs have not measurably affected the 
quality of clinical chemistry services.«« Fortunately, technology affords 
both increased efficienty and better quality in the high-volume,laboratories, 

Sim^e %'ariaiion in laboratory method and use of certain diagnostic reagent 
kits are associated with poorer quality performance, regulatory efforts 
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should «mphaskc <XJfnurol of reagents and methods, areas in which the 
Food and Drug Administtation may exarci^e considerable influence. The 
. consolidadon of £edei:al regulatory programs under the Clinical Labora- 
Wies Improvement Act of 1977 should prevent unnecessary duplication 
rot effort by regulators and la^jratories. 

- , V 

^^^ijective S: Ptomoie more appropriate use of dicmistry laboratory services 

* The benefit cui^es for given chemistry tests (Figure 4) are not known, and> 
as noted above, there are many incentives prompting physicians to rely on 
the tests as aids in diagnosis and monitoring.^ Evidence of substantial reduc* 
^..^tions in laboratory tests without apparent loss in quality of care suggests 
that physicians may be operating on the descending portions of many 
individual patient^s benefit curves, or at least on the relatively flat ^'quality/ 
cost no man*s land/* where care may appear warranted so long as the 
physician ignores costs* The fact that reductions in test use could be 
accomplished at alP^^^ lendf ^some credence , to the notion that growth in 
laboratory use is not inexorable. At present, however, none of the immediate 
decision makets^ physicians cafmg for patients, clinical chemists, or 
hospital administrators, has any natural incentive to reduce test ordering* 
At least six general surategies might be employed to improve utilisation of 
laboratory tests^ Most are aimed directly at the physician o/dering diagnostic 
tests. Tliere have been only a few experiments with these strategies reported 
in the literature*^^ ^^^^ 

r. Education. In so far as inappropriate tests^e due to lack of information 
or misinformation, education programs mav^lmprove physician perform* 
ance! Instruction might CQver design of a diagnostic test strategy for different 
types of patients, appropriate use of particular tests, the meaning of abnormal 
vahies and the relation of test results to disease, the distinction between 
research and clinical use of tests, and the costs of laboratory tests. Such 
edu( ation could be directed at mt^dical students, house officers, and attending 
staff in classroom settings and conferenc:es and on ward rounds. One" aim 
would be to alter the peer environment that rewards only the most complete 
diagnostic evaluation and penalizes any oversight. A house staff education 
effort to improve use of prothrombin linie determinations resulted in an 
initial significant decline in uiilixation, but a return to previous levels 
after 18 months.'''^ This finding stresses the importance of looking for lorfg 
term < h;inges in utilisation as a consequen<e of any intervention strategy. 

2« Comparison of individual physician test use to group nV>rm$. This 
strategy involves reviewing physician practices to determine the number 
of costs of tests used for sclc< ted types of patient, and telling each doctor 
how he (ompares to his |XH*rs. An example of this approach was discussed 
above.*^ Over time, one might expm this practice to exert a moderating 
influenie, tending to move physi<ians at the high and low ends toward the 
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mean, Thi^i niighi be desirable if> as has beei^jSuggesied,^^ jnoxe*ifX)OT 
ilink iam leiid Crom ihe. firj)i to cluster abouf the mean in lesi uiilizaiion. 

3* Compaarison of individuar physician practices to objective standards 
of appropriate test use* This appmach requires a prior deierminalion either 
of ^pproprijue" tests for evahaadng cenaii^ypes of patients or of the range 
of a<<x^piablie uses tor a particular test Uiiaccepiable uses oira test might 
also Ix' define) and established as a negative standard^ Physician use of 
tesis could then Ix^ reviewed retrospectively. Where tests are ordered through 
a compuKT. ii migjhi be possible to institute prospective review and to 
require explicit physician affirmation before a certain' test order could be. 
processed. For example, if a patient's electrolytes had been normal on two 
(onsecutive days', a third consecutive order might require affirmation. 
Such a system might also provide reminders of indicated tests which were not 
requested. Thv ucceptability of atich schemes is unclear, and relatively few 
ho.spitals v^'ill Ix* eqitippedf.W||h such a system capability in the near future. 
S<hoen ])rop()sed thai <1 in io^ chemists and manufacturers should wwk 
toward grou}>ing of subs^ns of te^^ts which v^uld be more closely tailored 
lo a patieht's problems: the required capability^ not available in some, 
automated equipment*,^^ \ 

hi one recent study cited ,earlieT> utilization rtview against present standards 
phis notifi<ation to physicians of improper testing failed to reduce over- 
t^uli/aiion.'^*^ I he resuh raises doubiii about the ability of such feedback 
s(hem<*s alone to cffetl improvemc^nts in test utilization. 

4. Ration test usi% This approac h might set a daily limit on the nutrtberof 
usts that <ou!<l he orckicd for a paueiu, or it might rc<jii%e a physic ian to 
mai))tain no moje than a <enain percentage of normal te.st result.s. An 
example of this';tpi)r<)a<^was dis< ussed^^aiiier.^** 

5* Alter financial inc/?ntives for test iise. Whik^ clinical pathologist do not 
jninti}<- le^is, iht>s(^ paid on a pen (»niage arrangemetn have no intentive to 
dis<oiuaKc ituieaseti lalKHatryiy utilization. I'he importance of such a.n 
nx entive is unt lear. and 1 ktiow of no study testing whether different forms 
of pathologist *eimli>ursement are associated with different rales of growih 
' in Uibouuon /isc. h may be possible lo instiltUc some scheme whereby 
clinital pat!iok>^itsts wmdd i^ain *it lubonuoty nse staf>iH/ed or decliiuxk 
Ahhou.^h ethu.il issues*^ would need <areful consitleration, si)me direct 
linatuial inteniive to liouse suiff niii^hi be attempted iu order to reduce 
inapptoptiate kVbountny us<^ in teaching hospitals. 

6. Strengthen laboratorj' function. FinaU>\ if pan of the piobhin of 
innppropiiau' icbi ust- n-liitt'^o iuboraioiy incffu ien(*^ or unit-liybility, 
some jnjpHncnu iu might be cxjxMU'd from sircngtht'ning ihc laboriuory 
fiuuuon. I his mii^hi t iuail inicnial inipjovcnirnt.s in rnaiKigriiK'iu or, Ik- 
a(<onipHsh('(l iii asscxiation with < onsoliittuion or n'gionaH/alion. 
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A key figure in implementihg mmy of these ^iuagegies is tpe cliiii<^l 
( hemiM. Andmon and. Benson advocated an <^xpanded role for me clinical 
paihoJogisi in paueni management discussions, medical student and 
physician education, and development of diagnostic aids mud protpcols.^^ 
Lil^* other hospiiaJ-based clinical specialists, the clinical pa ihoJogist might 
be coniraded lo offer 'Vlinical laboratory consultative services,'' The clinical 
pathologist would educate house siaff and others in the use and interpreta- 
tion of laboriuory iesis> establish a lest monitoring system, and promote more 
aj>propriate utilization of laboratory services. An analogous role has l>een 
suggested for hospital radiologists.*'^ Such functions for laboratory and 
diagnostic test spe< ialisis would be in the Ix^si interests both of patients and 
of the health care system. : 
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Asiie$slng the consequences of biomedical tesearch 

• Frederick C. Robbins . 



Introduction 

The. purpose of this paper is lo consider the degree lo which the cpn- 
sequences of biomedicaJ science have been or can be assessed. TechnoJogy 
iransCer or diffusion of iec|inology, although an irnportani and related 
issue, will not be dealt ^iih as a specific topic. Since the emphasis of this 
conferetice is upon the rolf of ledinology in the escalation of health care 
co'stjji, particular attention will be paid to the economic consequences. 

Un^il recently, die research community has given *litile consideration w> 
the possible economic and social consequences of the application of its 
findings. Attention has been" directed to safe/y and, to a limited extent^ 
efficacy. With the' burgeoning of biomedical science and the ina-easi'ng 
■ complexity of medical technology, alotig with the realization that resources 
to suppon both research and delivery of health services are finite, it is clear 
that choices must be made in the allocation of research monies^EcQnomic 
consideratioos, amOng others, will be irnportant in influencing, tiiele cJioices. 

Thus, there are several reasons why prospective assessment of the oi+tcjones " 
of research might be desirable.' First, ft could assist ih esiaWishing priorities 
a?nong various projects competing for funds and thus aid in the budgetary 
process. Second, it could alert policy makers to problems, such as high cost, 
that if anticipated could be planned for «s the technology was inirodticed* 
into use. Third, ft could be valuable in directing ilie course of the research 
endeavor, ' ' 

Not all research <an or should be assessed in' regard to any outcome other 
than whether it is'likcly to add to fundamental knowledge. .Research that 
seeks to do so is usually referred to as basic or fundamental.* The dis'tijtfSon' 
' Ix'tvveon basic and applied research is not always easy to make, for &m the 
most basic investigafion usually has some broad practical goal in mind (e.g., 
understanding the cause of carjfer). and the most targeted or applied research 
is likely to yield .important fundamental information. Nonetheless, itshoufd 
be possible to identif^^.reli-arch that has promise of yielding a .resist It of 
pra< ii<al ap{>li(;ab*ility. It /s at -the linKMhat such a prospect is recognized 
thai assessment becomes if possibility. . • \ ' • 

• The tet hnologies thtft result from research are of a nismber of categories, 
each of Which may involve somewhat different types of assessment and 
regulation. Drugs, biologicals. and more recently medical device* are 
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regulated by the Food and Drug Adminisurattion, and demonstration o^safety 
and efficao' is required before general use is permitted. No prospective- 
evaluation is required o( diagnostic tests or procedures not of surgical 
operations. Although there are some situations where safety is not at issue; 
such as a diagnostic chemical test, tests for* safety and efficacy could be 
regarded as essential elements in the experimentarprotocol for the develop- 
ment of most medical iechnologies. It will not be possible to discuss safety 
-jmd efficacy in detail, because die subject is a large one and not entirely 
germane to the purix>se of this presentation, However, a^cts that influence 
the cost of technologies will be touched upon briefly. - 

Safety and efficacy 

-Although no one would wish to question the desirability of protecting the 
public from unsafe and nonefficacious technologies, the economic impact 
♦of the leguiations controlling safei>> and efficacy has been both good, and 
bad. The prohibition of unsafe and ineffective technologies from general 
^«ie results in savings in both dollars and human suffering. Greater cost 
savings could^be achieved by caj»eful scrutiny of the ef-ficac>' of much iliai 
makes up the 3;>reseni day armamentarium of niedicine. Little of what we • 
. * do has been subjected to rigorous scrutiny, and if it; were, much of it would^ 
' l>robibly not survive. Cochrane has l^en one of the most vigorous pro- 
ponents of the need for scientific evaluation of our medical practices, and of 
the savingsihat could result.^ A careful examination by an inierdisciplihary 
group at Harvard of' the costs, risks, and benefits of surgery has provided " 
interesting insights into the cost effecii^^ess of such long ac^ed pro- 
cedures as tonsillectomy and adenoideciomy, elective hysterectomy, 
hepniorrhaphy, and appendectomy, as ^'ell as some developed more recently.^ 
Their results, challenge fhany of the ingrained ideas of clinical practice. 

Evaluation for sakiy "and effita<y, however, also generates costs, for a 
variety of reasons. First, administratior* of the regulations requires a sizable 
bureaucracy, which must be supported. Second, the tests that are required 
involve^some cost and maV delay marketing, Iwth'of which can increase the 
.pria-i-of the product. It ^as been stated that the addfd cost of the |ests now . 
required in the developlnem of drugs has had an inhibitory effect upon 
' irescarch in the area and has redut tid subsianiially the flow of new drugs'.'' ' 
This effe< t, of 'course, can be looked upon as either desirable or detrimental. 
Clinical "trial-s present ihr greatest problems as expense, design, and 
ethical issues. The raildoniijed < }inical trial.is the most definitive, and often 
the only way of determining the value of a rnedical interveniio#S. In spite 
. of -its <mt, it is usually, if not always, a saving in the long rim both in money • 
and human ^suffering as compared, to the alternative of an inadequate trial, 
or of trial and error. The issue ofiis cost lx>nefu is -an imporiani onC; further 
* - data arc needed as well as educatiwii iJ,l UlJik,{jrofessionals,and the public. 
' IV ethical problems also deserve mort' atientioJ^H^F^ticularly as^ihey relate 
U> < hiidren; ^ many jlrugs are now IxMUg prescribed foNhildren wiihoutVver 
having been tested on them, largely bet ause of ethical ems. ^ 
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Thirds even Wpjh the most exhaustive tesiiag it is never possible to rule 
out all risk or prove conclusively ihe effectiveness of many technologies 
\iniil they (i.e., drugs and;i^accines) have been in general usei for a period of 
time. An illustration 61 this problem is the Cuuer epj^ode, in which- inacti- . 

• ^ vated ik)li6kvaccine (Siklk type) was found to contain liye virus vv?hich indued 
paralytic disea.se in. Certain vaccines. This occurred in spite of die fact t^^s. 
the vaccine had been produced und?r conditions ihai met all established X 
specificaiions,|aiKl the extensive field trials had revealed no such probl<kn. - 
Thus, it is important whei^ appropriate to provide epidenii§ogic surveil- 
lance for any untoward results after such a technology is in general use 
Surveillance should be corisidered p^^of the cost of a technology's applica- ^ 
tion. Ai the present time, the Center for Disease Control maintains surveil- * 
lance over certain vaccines and procedures, but the effort is not extensive \ 
and has never received 'much support. As a general rule, unfaybmble results 
or reactions are recognized^ by chance observation (e.g:, the thalidomide 

. di«Ster). ^ * ' 

A5»$es$ment criteria . 

In pursuing an asses$meiat beyond the relatively straightforward issues of 
safety and efficac'y. m|m^ facers must be taken into account. Not ever\' |actor 
is pf t;;equal iiflportance, and a critical aspect of the entire process is the \ 
comparauve value assigned , to each. The process does not lend it^flf to^ 
precise quantitation and iw^olves judgments that reflect the cultural, social, : 

political environment. In consiclering this topic I have drawn heavily 
up^ the concept of technology assessment of the Office of Technology 
Assessment, and particularly the 1976 report entitled ^Development of 
Medical Tedmohgy: Opportumty for 4ss€ssmfnl^ in y^ich the matter 
is discussed in ^eatpr detail. Sorne of the factors to be considered are: 

The^conofiiic hnpor lance of the disease or conditio?! (oftep refeiifed to as 
^ burden of illness).^ it should bt^ j»ssible to assess the economic importance of . 
a particular disease, or coifidiiion with some degree of accuracy. Some of* 
the components that mu^t be taken into account are: (1) the j>erson years 
of productive life lost; (2) the cost of treating the clisea'se or rehabilitating, 
the vit iims; {3) the degree of disability, which includes the level of depend- 
ency: md (4) tht^taf numl^^r of victims^ llnfortunately, in practice the'' * 
necessary d^a are not always a^vailabJe, and when they are they ofien^iack 
^ comparability for different ^conditions, the/eby making difflcu^ the 
^x>m|>arisons required for priority setting. An additional fact^ to be 
consi<jeKkl is the burden imiK>sed upon family and friends by the cpre of a 
sick or handiaip|:K*«h person. This is Viot something susceptible ro quai)(itation, * 

The slate pf hiow ledge about the disease. Is there adequate knowledge to ^ 
* make 'the solution of the problem possible or likely? If this can be answered* ^ ^ - 
affirmativcly^^it* would ht* ai^ropriate-^ to proceed^ wkh development " If it 
< anr5oi> supjxm might bet tei^ be 'directed toward additional basic research. 

Is the research lik<4^i to result in measures directed at^retfe7ition, early 
inienmuion, cure, rehabilHaiian, or ameliaration? It has become fashion- 
^ abl,e to clasi^jfv technologies as deftjtUwe (also high or complete) or as 

9^ 168 



/ja//-u>a>>."" A 'definitive lecljnology is one that provide effecdve control' 
of itu" disoyso or tondiiion. As a rule, such lechnologics resuh from a 
ihorough underwantJing of ihe disease process. Alihough in some cases 
rocogniuon bf a rclaiively simple, key fact may |g all ihai is required— 
Jenner's deveFopmeni of va<cihaiion ogaihsi smallpox was accomplished 
before anything was known about viruses or ihe basic elemenis of immuniiy—^ 
most pre.seni*duy problems are not responsive to partial understanding. 

When a definitive ie<hnoIogy is available,^ it is usually inexpensive and 
cosi effective. Its cost-effectiveness is enhanced by the fact thai it usually 
supplants less effedive andjnore costly methods. Unfortunately, at the 
pw-sent lime there are few defitlitive technologies. Those tliai exist usually 
(oiKern the prevention and cure of infeciidus diseases. Immunizations are 
the most dramatic examples; at relatively little cost, a significant number of 
atute infectious disea.ses have been almost eliminated or brov^ghi under 
eifet tive control. C:osi-benefit analyses indlcat^highly favorable ratios even 
when the many intangible benefits, su<h aHiPrental freedom from wony. 
are not included. . ^ • . 

• Antibiotics are another rxample of definitive technology, even though 
they are predominantly curative rat,her than preventive. Ideally, a truly 
effettive (reatment should be inexpensive and liighly efficVious. li should 
be iK)ssible to diagnose the illness for which it is to Ije used early enough in 
its coin\se so that a'ccmrpleie <ure is regularly achieved. Pe'nicillin treatment 
()f pneumoco(cal pneumonia or streptococcal sore throat is an example. 
Othei examples of definitive technologies exist atid have been discussed 
fully by others. Howevc^! as ihey havei^^oinied out, the list is not long. 

Most imer\;entions employed fall into the c ategory' referred to as half-way 
lechnoiogies. These are, generally treujments directed at correcting the 
effects of di.sease or pirlliating them. It has'becn pointecfout repeatcdly..ihai 
su< h nu-asures are less .satisfac 1017 and more costly than definitive tech- 
nologies. One' hardly needs to indulge in elaborate c<>st-l>enefit analyses to 
rtTogni/e the advantages »f poliomyelitis vac cine over respirators, crufthe^, 
and brat es. Nor do we have to t^lahoraie on the extraordinary costs of kidney 
dialysis and transplantation or coronary bypa.ss surgery as- compared to 
simple measures,, if* they ever proW possibk- to prevent duonic kidney* - 
disease or uneriosclerosis of the. coronary OTt^eries. Without Ix-laboring the 
point, it .seems reasonable to.com lude (hat wjiere alternatives exist, resources 
should Ix- t|irt><ted so As. 10 encourage the developmc-nt of clefinitive tc-c h- 
. noit^ies as opposed to balf-way measures. • \ 

What populfiitim would be affmhdl Would a broad segment of the 
|)C)|>ulation or only a small group be benefited? The issue is not simply a 
(|uantitativepne but <x>n<erns.equ!ty of%cess to rcscSurces as welL in general, 
priority shoiild b'e given to technologies ihaT^nefit more rather than fewer 
per.sons. 'On the other hand, jtmportant considerations of public policy 
might- dictate that a tcxhnology that benefited only a small segment of the 
population nevertheless receive high priority. Disabled veterans might Ix'a 
population warranting this kind of special consideration. 
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What is the impact upon the quality of Ufef Although difficult to define, 
the ettect upon the quality of life need3 to be included in the econoi^ic 
^ and social equations Any effective procedure or technology improves the 
' quality of life to some extent. An effective preventive or treatment for the 
common cold, as an example, would have its maximum impact oo the 
quality of life and man-days worked and relatively little on mortaliiy. An 
important, aspect of quality of life is the deg^ree of dependency of a person 
upon others, because of old age, illness, or dissfct^^lity. Any measure that 
reduces a person's dependency improves the quality of life for the individual 
and for those responsible for his care. It also may make a significant saving* 
in dollars- * ^ ^ * 



When is assessmeni appropriate? . ' * 

At various stages in the course of work in a particular area it would be 
possible to Assess, using the criteria outlined aboye> the expected impact, 
economic and other, of the technology 'were it to be brought lo. fruition.* 
The number of uncertainties decreases as iht development of the procedure 
or technology approaches its final stages. However, an assessment can be 
made at any stage of' development, provided ^fhe goal is clear and one or 
more expected outcomes can be defined Such an analysis may require 
setting up a number of possible outcomes and assessing each such scenario 
separately. One value of this approach is that it may permit the selection of 
the most promjsing course or courses of action tO'pursue from among a 
niTmbcr of alternatives. • * »i , ^ 

^ If assessment is to be attempted while the research leading to the develop- 
ment of technologies is still in progress, the earlier this can be done, the 
Ix^Uer. However, ii is obvious that the point the research has reached along 
that theoretical continuum; from l>asic reseaiichao general application of 
its product (a fully developed tec hnology). %vi 11 determine the appropriate- 
ness of evaluatfcm and the acc uracy of anyj^rediriions that are made. 

As stated above, basic or expjdraiorV research by its very nature usually is 
not suitable for asseLsmcnt. Once a practical otatcome such" as a device, 
pnx echtnMlrug, or biological Ixjcomes a real poss*ibi4ity, the re*§carcJi could 
lx» c onsicU^red as raiering the applied area and- a preliminary^assAsment 
could jio conducted. How cUiborate the assessment should be will depend 
upon thc^ importance of (h<iiit>^>hiem, the typTof outcome'expecied. and 
many other considerations. Ai this stage, tests ih animals for safety and 
efficacy should be uj)dc*axvay or c<^niemplateds ^ 

A^er <ompletic>n of anirnal tests and l^fore the first srtall sVale tests in * 
man are begun is the titne when ja i^mre complete assessment wouj^fscwt 
to be most appropriate. If it is deemed wisetostopordeceleraiedevelopmeni, 
ii would be b(*st to do so before conducting larger sciik* field tests and* 
control Icxl c linical trials^ whic h represent large investments in effort 
ivnd money* 

170 



ERic . . 



Past record of assessment > 

Uniil now we have been discussing assessment of the consequences of 
research as if such assesslneni had noi been conducted in the past. In fact, for 
many ye-ars judgments concerning bu^eiary. prioriues and the direction 
of programs have been based upon many of the considerations listed above. 
Nevertheless, although it is not easy to obtain precise data, die impression is 
that the National Insiiiuies of Health, the principal source ofsupport for 
biomedical research, have not flonducied evaluations other than for.pfeiy 
and efficacy* in a .systematic ihanner. In" particular, the" ecoriomic con- 
sequences have rec^vcd little aiieniipn. * ' ■ 

When the National Insiituies of Health were asked by the Office of Tech- 
nolpgy A^essmem for an enuaneraiion of their activities that might be 
classified as technology assessment, only three of the institutes reported any 
such activity, and only that within the l^aiional Heart, Lung, and Blood 
Institute jkppcart'd td be concerned with economic consequences. Although 
this probably does not give a complete picture, it does confirm lh1^imprM-^ 
.sion expressed above. . 

Nonetheless, it is apparent that the National institutes of Health have 
niade efforts" to evaluate researdi programs for the purpose of setting 
priorities and anticipating outcomes, although economic implications have 
not been a major concern, and the effort has not been <dearly focused. 
Furthermore, neither the National Institutes of Health nor any other body 
has hadnt mandiue to i>erform- this function.. lu should be recognized that 
the Congress plays an im'ix)rtant role in priorit)? decisions -concerriing 
bi'orv»«lical research. The budget, as approved by CoY»gress, has buiU into 
ii mandatetl programs which specify amounts for each of the irTcUviduai 
categorifal institutes; this to some extent limits the options available to 
the National Institutes of Health administration. The congressional re^'iew 
of ihr budget, which includes hearings and other input from the public, 
might fx- <onsidered to fuIfiJJ in pan the purposes,. of a technology assess- 
ment. .Such j)rocedures, however, lack precision and ^hav<; not employed 
the specific tethniques of assessment. So far, the Office of Technology 
Assessment of Congress has not been used significantly for, this puipose 
i« the health area. 

The history ol the inirodiu tion of dialysis and transplantation for|he 
' treatment of liidney disease provides an example of am effort^ ic^do»an 
■assessn)ei\i. It illustrates the diffitulues of iK'rforming ^tssessmenis and also 
%he iMi that .su<h analyses do not always have much influence upon the 
final-polity adopted. .* 
■ m- high «)si of the national'lrogram for the <are of persons with 
end-stage kidney disease, a program that relies pred^MmOiintly upon hemo- 
dialysi-s artd kidney transplantation, is often used as the ultimate example 
of half-way technology out. of control. It is interesting to note that at Iw^si 
txvo rerK)rts have analyzed the implkations of the «W of dialysis ynd iranTi- 
djiuitation in ihe <are of patients with- chronic kidney failure. Although 
neither \vas a technology as.seS.sment in the strict .s(-n.se. both attempted to 



mako esiimaies of ihe burden of disease, the ex}>ecied outcome of its txeatmeni, 
and lis cosi.' 

; Tlile cbsi effeciiveness of treaimem and ihe overall cos i of various aherna- 
tive limiona} programs were calculated. The reports of both of the siitdies 
avero issued in 1967. One siudy was conducted under the supervision of an 
expert committee chaired by Dr. Carl ^. Goiischalk.s The report was 
submitted to the Bureau of the Bi3dgtT>iH5rt:l is commonly referred to as the 
Gotischalk report. The other was an internal document of the Public Health 
Sen-ice j^-pared by a group of staff members, from the various Bureaus of 
the Service.* This report .probably more nearly repre.sents a technology 
assessment than doe^ ihelGotischalk report, sincS-4i attempts to analyze 
alternatives without necommending a specific course of action. By corvt^rasi, 
the Goitschalk report strongly supports the concept of a national program 
coveiing ^11 patients with clironic kidney failure. 

In, retrospect, both studies probably were^overly optimistic about the 
prospects for transplantation. ^owever, the cost predictions of the Public 
Health Service report were vei-^' close lo-^'hat actual costs iave in fact turned 
oui'io b<'; those of the Gottschalk report were very much lower. These iwtl^ 
studies illustj^ie some of the difficulties of doing iiccuraie assessments even 
in arl>as where the ^ta are reasonably precise and available. However, they 
do represent serioifs efforts to anticipate the implications of technological 
development.* Th^y ma^-'Jiave come rather late ji^-thrsourse of the develop- 
ment of diatysT^nd transplaniatJton, since both were already being applied 
ot^ a limited scale. However, the Public Health Service study did give" a clear 
warning of the high cost that c6uld be anticipated from a program such as 
the one that was ultimately adppted. Tliis is a clear illustration of il^e 
fa<t that the rational analysis of a problem does not necessarily 'determine 
policy dec ision.s. A detailed analysis of the kidney disease program is to be 
found in the paj>er by Renig in this prcKwdings."> 

FutAre responsibility for assessmepts 

In l(x>kjng lo ihe fiuuro an obvious quesuon is: where ^ihoulcf the 
respoii.sibiJiiy for assessing the po.u>iiual impact of research prpgi^ms be 
lodgnl? In approaching this quesi|ion the several purposes of assessment ^ 
should b<^ kepi in mind: priority siting, guiding the course of research, 
and alerting polic>»,makers lo opportunities and problems- l\ should also* 
hv recognized that the auspices under which assessment Is conducted' might 
differ dep(*nding upon the stage of deve;|opment of the technology. However, 
no mauer where the responsibility is I^rajAd. certain general considerations 
should be taken into account, ^ 

K *rhe assessments should be the responsibiliiy of those familiar with 
the process of assessment* with parti<ipaiion by i>ersons from a variety of 
dis< iplines and interests* including economics, ' 

2. llK^re should Ix^ a method for selecting those projects or technologies 
api>ropiiate formal assessment. 1 he process of assessment is ex|x*nsive 
and could not be applied 19 all tec hn^logies, at least not to its^uUest extent. 
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Thus, judgmenis wi]l;have lo be made Ijy <:;ompeient observers including 
scieniisiSft adrninisuaiors, and ihe invesiigators. ' 

3. Those responsible for the assessments should noi be separated too far 
from the science base, either geographically or iniellectually. 

4. Ideally, those responsible for the assessment process would have 
i-esearch" interests in technology assessment and would be encouraged to 
pursue- such investigations actively. 

5. The process of assessment should be funded separately; it is imporiani 
that monies "for assessment not be taken toxa existing researdi resources. 

6. . The as^pssment process should not only be coupled closely with the 
related scientific activities but havefi;ee communication with those respon- 
sible for policy in the health field, providers of health care, evaluators of 
safety and efficacy, regulators, and the public. , . 
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With.thesc^riteria in mind, the National Institutes of -Health would 
seem to be the obvious candidate to be the k.ad agency responsible for 
technology .assessment. Its^itiandate'is sufficiently broad to permit such 
a role. Indeed, ihr^ational Institutes of Health administration has made 
' signi f ican t moves in tholast year o^ so in this field by^ppoin^ing an Associate 
Director With Tesponsibilities in the area of assessment and technology 
transfer." • ^ . . . " 

. However, tliere arc several negative aspects to assumption of the iqh by 
the N«iional Institutes of Health. It might >be argupd that engaging in 

,such activities would divert funds and energy from'fhe more important 

'aciivijy^of basic -research. This is obviously of greaV.comtcrn to a research* 
comm'uniiy Uiat is already feeling the pinch. It is also |>robably true'ihai 
(he National Institutes of Health have limited expertise li? the area. (This 
di.sadvaniage is hardly peculiar .lo the National Institutes of Health since 
th<^re are few j^ersons anyw^^ere with*special competence or experience ii^ 
it^h field.) Perhaps the most sejious reservation about^the National Insii- 
tuies of Health as tlte; agency, to do technology assessments wo'uld be that, 
as the funding sour??-'for the research .undelrlying most health careriech- 
nologies, fli mighi^have,a vested interest in demonstrating a technology's 
utility, ih|reb^makin^ u difficult for objective evaluatfbn lo occur under, ii^ 
sponsorship. The following quotation expresses this point of viexy: "Studies 

*of tcchnolc^y assessment indicate that .assessment is more reliable 'and 
instruc tive when performed by individuals or organizations not directly 
responsible for 'the program or policy being assessed.'.* This conflict, 
might be overcome in part by creating a separate insiitu^* or autonomous 
structure within the National Institutes of Health that would have its owh 1 
staff and budgeC but would respond lo the Director. 

Other existing agencies that might assume this role %vould be the National 
Center for Health Services Research or the'Center foV Disease Control.' . 
However, each of them, particularly the former^ would suffer from a lack 
- of immediate ties to the biomedical scientific community. A new agency 'or 
office in the^Department of Health, Education,, and Welfare could be 
created for the purpose of technology "assessment!/ Finally., a nongovern- 
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meiiral agem y such as the National Academy of Sciences might be assigned 
this ta:jk. ^ ^ * 

Each of the aliernaiives has iis mtrhs and demerhs, and onJy after careful 
study should any final decision be made. However, in view of our meager 
experience in technology assessment in the health field, i^ would seem 
prudent to proceed in a modest way with careful evaluation of the results. 

Of course, the vita) question ^till remains: If the resources are provided lo 
do more effective assessments of research leading to new technologies, will 
such assessments ^merially decrease the introduction of half-way tech^ 
nologics and encourage the development of definitive ones? One can only* 
say (hat if it i? properl>^\done, and if the results are heeded by policy makers, 
ie< hnology assessmeni could provide a more rational basis for certain priority 
decisions ihai mig^u serve to inhibit the development and inu^oduction of 
techaologies with unfavorable cmt-benefit ratios, h alsp could provide an 
early warning of ti^chnologies which, although desijiable and cosi effective/ 
might pre,<eni sp^ M problems of an economic^ ethical, legal, or ojiher nature. 



Sumnjary and comment 

I fully realize (he skepticism with which some regard cost-benefit analyses 
and 1 share i I lo some exieniJ^ There is danger in placing numbers on 
ps(Hid<K)uaniita live' data* and the results must be interpreted with caution. 
Nonciholess it does seem ihai rough estimates can be made which could 
be useful to those concerned wiih setting priorities and planning for the 
alkxation of resources^ 2 5 ib 11 is 20 2i assessment of the anticipated 

< <)sis of ihe tniroduc iion of an artificial heart or a new vaccine can, if nothing 
more, alert those responsible of what <osts to expect. In the last analysis, 
derisions wjll be made on the basis of broad nonquantifiable issues of a 
philosophical moral social and political nature. In past experience, even 
wh< n assessments have been made, poHu<iil tonsiderattoit^ have appeared 
10 dominate, with little attention paid to the results of the assessment, 
rhen* is reaso]l to Ix^lieve, *ho\vever, thai with the present <oncern about 
costs and linnted rt\sources, decision makers are most interested in the 
K^suhs of aJisessments and are more prepared to give them serious attentu^tu 
I hus. it be<onies ini)>onant that we learn how lo-perform assessments well 
and in nunimal ( ost. It is evi<j.eni that it is an activitywith which we have had ' 
IimitetlN,"^xp(»ri(n<(\ and n> tl)is areu. as in st ien/* generally, ^^^(^^nlst Ix' 

< ar<4ul t^)t to ]>romise too much nor to allow spur^us figures lo^uBstitiVe 
for <<>ninK>n sense. , v 

VV<^ nird'to improve Our capaciiy to asst^ss uThnologies during the 
<l<^\<*lopnk^ntal stage and to entotuage those proJ<t'ts that have the greatest 
pr<mns<' mt yielding effective outcomes with high <'ost4>enefit ratios. U is 
niu* as statal by Callahan that when one encourages investment in pre- 
venijve ineasures out* may have to ignore^ ihe currently ill However, it is 
ids<r-tui<* thai such diUi<ult de< isions may have to be made, and indeed, are 
n<m^J><'ing uKHle. t4ten by default, without the <ons<ious reali/ation that 
this is x^*hat is oc < urring, 
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1 would add (unher thai what seems to be happening in some quarters is 
a mreai from, tlie desire to increase our knowledge because we find it 
difficult lo deal with the conseqjiences of what we learn; 1 would suggest 
that many of our problems derive from: 

• the way in which we reimburse for medical care» which tends to encourage 
hospitalization and the use of expensive technologies; 

' the open-ended nature of JJledicare and Medicaid; 

♦ the uncritical way in which new and expensive technologies are embraced 
by hospitals and other health agencies from motives of profit and prestige; 

• the failure of physicians to evaluaiie what they prescribe either as to its 
efficacy or as to its cost effeciiveness; and 

♦ the inflated expectations of the consumer.^ 

Scientists can make a contribution to the solution of diesd^ problems by 
conducting good research, by assessing the probable outcomes objectively, 
by communicating their findings in understandable terms, by not over- 
promising and by participating in the hard r>riority decisions along with 
the other interested parties in our society. 

Glossary of terms 

Since a number of tertns that are used frequently in this paper mean 
diffei^nt things to different people/it is necessar>' to indicate how they are 
defined for the purposes of this presentation. ^ 

Applkd researdh Research directed to the solution of a practical problem 
after sufficient basic information has become available. Tl>e outcome is 
more predictable than is that from basic research. Applied research is often 
conducted on contract, the contractor having specified the product expected* 

Basic research. The process of exploring fundamental questions without 
a pji^cise goal. It may, however* be oriented toward a broad goal (i.e., tl>e 
cause of earner, the mechanism of actjp^n of drugs, etc) and is usually 
focused toward a particular area of research (e.g., genetics, developmeiital 
biology, neurobiology, endocrinology). The outcome cannot be anticipated ^ 
readily but will add to the ftmd of knowledge about biological phenomena. 
It is usually initiated by the investigator. 

CQst-benefU analysis.^^ Analysis in which all the costs and benefits of a 
course of action are enummue<l, expressed in monetary value, and compared. 

Cost-ejfectiveness mialysis.^^ A means of comparing the value of alterna- 
tive courses of action (costs) which does not, h6wever. reduce all components 
to monetary values, 

Efjicacy^^ Refers to the degree to which a technolog)^ produces the 
desired effect. It is often used synonymously with effectiveness. HoweveY, 
it may also he used to describe the effe< t under ideal circumstances, while 
"effectiveness*' describes the effect in normal circumstancesofu.se. Cochrane, 
9frrt)e other hand, defines these terms in the opposite way.^ 



Technology. ^ Health .lechxiology is used here in a broad sense to include 
the techniques, drugs; biologi<als, equipme^^tr-^oi^ procedures used by 
^hiealih care .professionals in providing health care and in operating the , 
s>^siems within which care is provided. Thus a drug, vaccine^ or surgical 
operati<)n would fall within this definition, as would the computerized 
data system of a hospital or a computed tomography scanner 

T€chnology-^:SsessmenL Refers to the systematic analysis of the an ticipated 
impact of a partA:ular technolog)' in jegard to its safety and efficacy as well 
as to its social, political, econcnnic, and ethical consequences. 

-1 j-t r-^ III )« v-i 11 Ml la mil » • 

♦Adapted from Office of Technology Ass<^ssmera Report.^ 
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The dynamics of medicial ttcbnolo^y use: 
Analysis and policy options - 

Steven A. Schrpedei', and Jonathan A. Showstack 



Introduction 

This report surveys the forces withijfi the medical care system that affect the ' 
acquisition and use of medical technology arid discusse,s briefly the policy 
options that are currently being employed, or being considerecli to control 
tlie spread of xnedical teclmologies. We beheve ihat medical iech|iology is 
.. neither inherently beneficial nqr ^harmful* neither cost raising nor cost 
lowering. Discissions of the, spread and^ cost of technolt^ must be based 
on the premise that we need to utilize better the technologies we haye and to. 
promote the use of technologies which are more efficient, both clinically 
and economically, , * * 

Technology here refers to the production of'new techniquesi^procedures, 
or devices. Organizational structures, medications, and infoi^^tion pro- 
cessing systems have been omitted from the definition. An attempt has been 
made to be nonjudgmental about medical technologies, although obviously 
some technologies should be encouraged while others, should not. We are 
primarily interested in the large number of m^ical procedures^ techniques, 
and devices whose use has been technically validated, bu1|whose appropriate 
place in medical practice may be ur^clear.. \> 

The emphasis in this paper is on technological procedures ^rd services 
lhat are s^dditions to medical practice, arid thus cost raiding, as opposed to 
those that substitute |or less efficient procedures, and services. A nxacro* 
economic view is taken because of die broad national^ health policy con- 
siderations raised by this issue; as big oak trees grow out of little acorns, ^9 
do missive national expenditures grow out of individual decisions concern* 
ing the use of particular procedure^ and services. Although biany economic 
^issues are dis<;ussed, we also consider quality, appropriateness of care, and 
and ethical issues relating 10 regualtion of new or existi^ technologies.^^ 

Although, the concept of diffusion of medical technologies has been 
addressed in several reports,^ ^ few empirical studies shed light on the mech- 
anisms by which specific technologies spread throughout the scientific aftd' 
medical communities. In this paper data and ^conjectures concerning this 
process will be presented aqid the inipact that technologies have on the« 
delivery and cost of medical care in the United States will ^be discussed. 

This report is divided into two major sections. The first section discusses 
the forces within the medical care system that promote the aa:juisition and ^ 
use of medical technology. The quality of the. data base is questionkble/ 

I 
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Goitlon and associates repJon that only eight of 2iO0(r studies reviewed for 
i conference on the«iffusion of medical technologies related to technology** 
spread in medical organizations; n6ne of these studies were experimental 
in nature.^ ^ » . 

The second section ^f this report discusses policy opuops for affecting 
the spread of medical technologies. Some of the facets of ^ch option that * 
may Jimit or enhance its ef fectiyencss will be described. , ' 

Almost all the faJtprs in the medical care sector promote the acquisition 
ahd use of medical technologies. A$ current!^ structured^ individual policy 
options have only a limited effect ♦^on dhiis issue. It is our conclusion that the 
problems associated with the appropriate spread and use of medical tech* 
nologies are so complex that they re<|uire a uniSied, systems approach, 
which would allow' innovation arid diversity while recogniring our limited 
financial resources. ' f 



The medical care system 

Forces exist within our medical care system that encourage the rapid spread 
and-use of medical technology. These include concerns for high quality and 
efficient care, as well as, financial giiin and copipeiiiion. The educational 
system in which physicians ^re trained, the' structure Of th^ reimbursement^ 
system which physicians and hospitals are paid, and consumer demand 
encourage tJie relatit^e uncritical^se of medical iechnol<^gies* The following 
is a discussion of the key factors within the medicahsecior that impact most 
directly on the acquisition and use otjmedical technologies. ^ . 



The pliysician 

I fee^(or*$ervice reimbursemeni system coix^ains ' large Incentives 
favonng technb)iogy*intensive medics^l practice. As the fee-for-service 
reimbiirsement system has developed in this country, particularly ovei: the 
last 25 years with the undertaking of relativei^value studies <*RVSr^he price 
structure has been increasingly formalized. This system includes incenuves 
to the individual physician to order ancillary, often technological, services. 
Not only are RVS scjiedules used in many states for physician billing, but 
several studies have used RVS. coding and/or unit valuation as approxima- 
tions of the truf economic i^aiue of services.^ ^ ^ • * 
. Relative value studies aiterppt to assign relative values to procedures and 
services., Thestf values, theoretically, correspond to their true cost 'The 
•'value*' assigned is basically economic; it d^oes ndt include questions of 
clinical or social worth. If one procedure, such as a tonsillectomy, is given 
^n arbitrary value 5f one and another procedure costs twice as much as a 
"tonsillectomy, then this second procedure should be given a relative value of 
two. An RVS schedule is not necessarily a lee schedule, but can become one 
through use of appropriate conversion factors. For instance, if a* tonsil- 
lectomy is worth one unit and if the conversion factor is $100 per unit» then 
a tonsillectomy would justify a .flOO fee and a two-unit .procedure would 
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justify a |2O0' fee* An RVS l^iot only creates set value relationships but also 
tends to.rigidify .the pattern of delivery^ of medical services, It.also provifles 
incentives to perform overvalued (high charges in relations to cost)'services» 
The California Relative Value Studies^ |GVRS),^ which is issued by the 

♦ Calif orhia Medical Association (CMA), is segmented, into specialty areas, 

on the theoi7 that different rates of overhead and technological innovation * ^ 

• ^ in the fotxr major sections of the CRVS iMedicine^ Surgery, Radiology, and 

Pathology) create a fieed for different conversion factors to be applied to eacfi^ 
* ^ section. H was felt that technological sen^ites such as radiology and lat^ . 
tofy have a gr^eater chance £or moyement toward more productivity and 
efficiency over time. ^ . ' ' 

Relative values were originally esiablislhred by surveying a random 
sample of CMA physician members, who were asked to list w^hat their chaises* \ 
were for approximately 700 procedures and services. More recently, auto- 
* mated data processing has allow^ed the establishment of relative values as ■ 
the relationship btHween .the median charges for service* billed through * 
Blue Shield of California, All relative values must be approved by various 
specially c6mmittees widiin the CMA. 

The RVS system is used by Blue Shield of California as it administers its • 
usual> customary, and reasonable system of payment. The highesiallowable 
reimbursement for a^ervicei or payment screen, is base^ in part on the value 
assigned to that service by die CRVS. Since, die payment grid is based on 
the relatiye value for a senace, which in turn is based on charges, there is a 
built-in i^jiflationary ^bias* As long as charges are allowed to rise the payment 
gridswill Eventually incr^se. ^ ^ 

What hWpens if a claim is received, by a third-party payer for a service 
that has no charge or payment history? Blue Shield of California sends the 
claim to a physician w^ho is a specialist in the field of that particular service; 
a value^is set based on the physician's kno^vledgeof that service. After enough 
claims for a particular service have been received, a firm value is establtsHed, - 
Charges may not be the only basis for establishing this value, but they a>p, 
in fact, dommant. While this process devotes considerable energ>' to estab- 
lishing a* relative value for a service, it dbes not question its appropriateoj^ss 
or effectiveness 

When technologically innovative medical services come onto the market, 
high charges aire often made to recoup research and development costs, as 
may be the caseWith many laboratory tests, or to pay for the initial tiaining 
to j>erform or iAtcfcpret the result of the pr^x-edure, such as the charge for 
reading a compvUed tomographic (CT) vScan. The charge may ht set even 
higher because of a lo%* estimate of yearly volume. Whateveii; the reason, the 
structure of the reiinbursement system makes it very difficult to lower charges 
once they are set at a high level The free market forces of competitioh 
simply do not operate in the medical care field tow^ard low^ering the charges 
for most services renuered 
The following thedretioi! example (excerpted from a paper written by t 



authors^) deinonstrate.H. by examining a set of model medical practices, t 
ihe existing fee and prking system provides financial inrcniives for the iJse 
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of technology 'in lensive medical care even wiihin the primary care field of 
general internal medicine. These incentives result from the high fiioancial 
reward*given to technological services as opposed K^consuliaiive services, 

■ Jior instgince^'a jaeriodic physical exam that takes aboxit45 minutes of the 
physician's tirne carries a charge of approximately |40. On ilie other hand, 
administering and reading the results of a chest x-ray or of an elecu-O'. 
cardipgwim. (EKG). both of which take no more than a few minutes of a 
physician's time^ car}7 tees, of approximately $2$ each. Without arguing 
the 'Clinical efficacy of these tests." it is clearly in the physician's financial 
interest to oi-der lechnologidaf procedures. 

In this example, four theoretical models of office practice (Models A, B, 
C, arid D) are constructed. All models assurde that the specialty, of die 

■ physician is internal medicine and tliat the "patient mix" (distribution of 
visits between history and physical examination visits and general relurn 
(jffice visits) is/^nsiani. Models A, B, and C assume that die physician is . 
in solo practice. Because of larger capital investment required for equipment. 
Model D as4imes a four-physician general internal medicine group pi-actice. 
No pro«rdures ornesis are performed in the physician's office in M6del A. 
Five bam: procedures and tests are performed, in Models B and C: electro- 
cardj'^r^m, urinalysis, cOimplete blood count (CBC), sigmoidoscopy, and 
tut^rculin (TB) skin test. The basic differences between Models B and C am 
ipe percentages of patients receiving each type of ancillary seiVice, generally 

/with more'patienis in Model C receiving ancillary services than in Model B 
(Table 1 ). Three addiiiwial diagnostic procedures are performed in Model X>: 
a iwo-vieW chest X-ray, a ireadmill cardiovascular stress test, and an auto- 
mated 12-diannel bIood chemistry test. A Model D physician is aisd^ssumed 
to perform the first five procedures and test to the same degree as a physician 
would in Model C, Slightly Wer than one-quarter of all office visits are 
history and'physical examinations, while the remainder are general return 
visits. Tliese visits and various procedures and tests are 1 istcd in Table 2, along 
\yith the way charges were derived. 

' Income statements for each model are shown in Table 3. (For a more 
detailed description- of the assumptions underlying this analysis, see 

i»«rc«nt«Q« ojf p«««nt» uiKterooIng ln-o«k;« proctdurM and twto • 
according to prafctlc* mod*l 



Pro<!«<tum or test 

EKG 

Urmolysis . . . 

C8C 

StsAitJdosfiopy . 
TB skin t«st . . . 



Swe« «•»> 









A4o<i9l O 


Ha 








HAP 




P 






0% 




7% 


75% 


10% 


76% 


10% 


0 


0 


100 






. 30 


100 


30 


d 


0 


100 


iS 


100 




100 


20, 


0 


0 






50 


5 


50 


S 




0 


90 




90 


5 


90 


5 


0 ' 


0 


0 


0 


0 


0 


75 


1^ 


0 


0 


0 


0 


0 


0 


20 


^ 1 


0 


0 


0 


0 




0 


75 


10 



^Oon«r«l « General return vt§it J78% of afl oftic* viiiiti). 
^ A i2-chiinftOt blood chemislry li&sl 
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Table 2 

Rfvtnut tnd l## attumptiont ' 

46-weeK work year; 30 hours per week for patient office visits. 

45 minutes per History and^ Physical (H-8i P) examination; 20 minutes per General 

(return) visit , \ ^ 

700 H & P and 2,500 Oeneral visits per year for Model A. 

Models 8, C and O have a reduction (5%, 1 0%^ 16% respectively) in total patient volume 
due to (terformance and Ihterpretation Of procedures and tests. 
Distribution of office visits according to 1974 California Relative Value Studies <GRVS) 
code and unit value/ and California Division at Industrial Accidents (GDI A) 1976 
conversion factor: ' 











Perceiif 


' Number . 






1974 . 


> Charge 


of visits 


^ 0/ v/s/(s 


Type 




CRVS coc^e 


pot vi$lt 


fa// moG/e/sJ 


(Model A) 


H & P , , . . 


. . . Comprehensive 


90020 


$61.25 


4% ~ 


140 . 




Periodic 


90088 


38.50 


18 


I 560 




Brief 


90040 


12.25 


8 . 


> 250 


General . . . 


, . , Limited 


9005<f 


18.20 


47 


1,500 




Intermediate 


^ 90060 


22.75 


23. 


750 








Total , , 


100% 


3,200 



Charges for tests and procedures according to 1974 CRVS unit value and COIA 1976 
conversion factors: ^ : 



Descripdon 



1974 
'CRVS code 




eKG . ^ . , . 93000 

Urinalysis ..... ^ . . 81000 

CBC 85022 

Single venipuncture 99018 

Sigmoidoscopy. . . , . 40240 

TB skin test. 86580 

2 view chest x-ray 71020/ 

Stress test h * 930t» - 

SMA-12 mp2 

_ — ^ — ■ . / - — 

Schroeder and Showstack.'^) Nin income for ModeJ A, inVhkh no procedures 
or tests are done in-office, is .?3K500. Wheji in-ofH<^ procedures and tests 
are performed, and at a progressively higher levej-^f intensity (even^with a 
moderate* decrease in patient vohim<j^), net incqihe rises sharpiy. Model D, 
in fact, has a per-physician income almost .three times that of Model A 
($31,500 versus $90,000). National policy injjf^licaiions are illustrated by the 
fact that the theoretical cost difference for/he over 600 million yearly office 
visits in tins country between the low tecijriology-intenstve Model V and high 
iechnolog>^*iniensive Model D, e>tceeds/46.5 billion. (This figum is based on 
a distribution of all of^i^e visits sin^ar to that billed through ^Califorrtia 
Bliie Shield, that is» approximately 95 percent general (return) visits, and 
5 j>ercent comprehensive or periodic histor>' and physical exams.) 

These gross charges and net incomes demonstrate the strong economic 
incentives existing in routine office practice toward use of medical procedures 
and laboratory tests. These incentives have been acknowledged by such 
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^ Table 3^ * 

Offic# Income summari«« 'for practice, modtit A-0 * » ^ 

Gross charges \ ^ ^ ..... . $77,560 

/ Costs: 

I 1/Nonconecta6les @ 10% 7,756 

2. "Other" expenses Jnciuding iiability insurance, ^ 

@ 20% of gross charges 15,612, 

3. Variable expenses 22,600 

N§t $31,492 

. . ModeJ B » * ^ ' 

Gross charges ^. . . . , , 114,134 

Costs: • ^ . . 

1. Ntoncollectables @ 10% . , 11,413 

2. "Other** expenses> same figure as Model A, plus $500 16,012 

3. Variable expenses 3|>^55 

' • . * Net $5l,754 

» - ~ , - ' ^ * 

Gross charges , , ' • * * l2S>tS7 

Costs: . , ' 

1. Noncolleciables @ 10% 12,516 

2. "Other*' expenses* same figure as Model A, plus $1,000 16,512 v 

3. Variably expenses ^ ^ • 36»126 
, . : Net $60,003 

Mod&l O (4-physiciah group) 

Gross charges (161.586 per physician) . . . . . .^ . 646>344 

\^Cosls: 

1., r^ncollectables @ 10% . 64,634 

2. "Other*' expenses same figure as Model A, plus $1»500 (X 4) ,^ . . . . 63,048 

3. Variable expenses 154,815 

Net $358,847 
= $89,712 per physician 



academic internal medicine spokespeople as PeiersdorP and Seldin.^ Data 
reported by Cliilds and Hunter also support the hypothesis that these 
inceniivex affect 'the way a physician practices. They found that non- 
* radiologisii Who provide direct X-ray services use diagnostic X-rays more 
frequently than^o those who refer patients to radiologist^;!^^ 

Even with a \ck of evidence about tW efficacy of |>erforming periodic 
testing,^ ^ *^ physicians coniinue to prescribe ana administer, often 

with great differences in frequency, many of the procedures used in this 
^theoretical example,^^ Under our current reimbursement mechanism, 
no constraints limit the ordering of these procedures. While it cnxx be argued 
that a physician is medically justified in ordering many of them, and tliat 
many patients exj>ect these procedures to be part of a routine office visit, we 
^ question whether the reimbursernent system should provide the demon- 
strated financial incentive to do so. 

ERLC - ^ 7 • . 



. , 

CtrtlffcMM flranltd to lnt»mi»tt by th» Am»rtc «n Board of Inifnat Mt<llcln»> * 

Hvmb6r of certificms granmd , ' .Percentage 

* 1: ■■ , — sp0cialty' , 

Yoar General Specialty Total cerW/eafes 

1965 . . 1,345 ' 79 1,424 "5.5% . 

1970 ............ 3.132 . . 200 * 3,332 6^0 

1972^ . 3.337 1.805 5,142 35.1 

>^973^ .... . . . . .-. . < 3.09t 1.183 • 4,280 27'.6 • . 

1974'*. .. 2,898 . 2,383 ^ 6,281 45.1 

/1975'' 3.262 2,381 ; 5.643 42.2 

/ 1976'>. .......... 3/971 ' 1.484-*= 5,465 27.2 

_. - - - _2 , - ; 

'PorsonalCOrnmuniC/MiOn. GdOrge 0, W«b$t«f» MD. ' 

^Cerii(icata$ for,, nuclear medicine Include internista.onfy. Personal ^ommuni^aUifiIw<Johr) Rosa, M.p, * 

^AUargy and immunolooy certihcat^$ reduca<J by 40% to correot lOr pediatfician^i, Paf*ona! communioauon. John ^ 

SaJvasgio* M.D. ^ ^^v_^ 

Increased specialitalion, identification of spedahy wiih*procedures, and 
physician Surplus. It has become almost .a cliche thai physicians are^ihe 
most importani determinant in the allocaiion of medical care resources. T\\e 
increas^ tendency toward subspecialization and ihe increase in numbers 
of physicians per popvalation are two recent trends that^have important 
implications for the use of medical technology. ^ 

Robert Chase, 'former president of Uie National Board of Medical 
Examiners, has summaiized what he calls the "disturbing cycle*' of specially^ 
certification:^* * < 

L , As a result of ad vancej* in a (kid or developmeni of mio technology [emphasis 
ours.) a new group develops^a special expertise in this ar^, 

2. An organization or society is formed for an exchange of ideas and to display 
advances to one another. 

3. Menibership in tlie organization becomes a mark of distinaion in the field, 
and, in an effort lo externalize that recognuion, ccrtifioition of excellence in 
the field becomes established. 

4. Institutions with res}X)nsibiUty for quality of health care soon accept > 
certffication as evidence of competence and limit care within that field 
to those certified 

Chase notes that in 1976 the American Board of Medical Specialties listed 
22 medical specialty boards that confer general and special certificates in 
65 areas of medical practice. He predicts that an additional 20 areas of special 
•competence are likely to qualify for cerjSTtcation within the next several 
years. 

- Petersdorf , in a 1976 editorial in the Annals of Internal Medicme, criticizes 
tlie trends to^^ard excessive subspecialization and the progressively greater 
Use of new technologies. He links subspecialization with increased physician 
costs as well as with increased hospital costs and deplores the excess of 
subspecialists as compared to general iniernists.^^ 

Data from the American Board of Internal Medicine show increased ^ 
issuance of subspecialty certifi^tion in internal medicine. In 1972 the 
Board expanded its number of subspecialty exams from four to eleven. This 
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. change %vas followed by a pFompi increase in the percentage of c^uididates 
who went on lo obiain subspeciahy certificaiiori.(Tabk4). The year-to-year 
variations reflect various factors, including the fact iha\ most of the sub- . 
^ecialty boards examine only ev^ry other year. Of particular interest are 
the data from 1975i^whAn 1,052 cardiology certificates were granted, account- 
ing for I'l? percent of all certificates. granted that year. 

Medical specially fields have become pi-ominenily linked with new . 
developments in medical lechnologv. It isiinclear to what extent this linkage 
has been promoiea" by the bias% me fee structure described earlier, but, ihe^ 
very least, reimbursement affects the rate of technology diffusion. Indeed, 

• it can be claimed that overuiilizaiion of expensive diagnostic procedures 
has become the internist's" version of excessive surgery. 

For exaipi^le, in gastroenterology the recent development of flexible 
fiberoptic endoscopy .using a "cold" light source has led to an ex:plosive 
increase in ihe incidence of and indications for upper gastrointestinal 
endoscopy. This procedure now merits its own society, the "American Society 
of Gasuointestinal Endoscopy, and its own journal, Gastrointestmal 
iS^idoscbpy Though gasiroscopy riormaliy takes less than 30 minutes to 
perform by an experienced endoscopist,, , typical reimbursement for a 
procedure of this type is approximately $200. Concern over the rapidly 
escalating indications and apparent increased incidence 61 upper gastro- 
intestinal endoscopy has led the American Gasuroenterological Association's 
patient care committee to convene "a subcommittee to identify clear, well 
documented indications for performance of this procedure. , 

jThe presidential address of the 1976 American Gasiroenterological' 
Xssociatipif focused on the issue of invasive procedures. In this address, 
Dr. Fred Kern stated that performance of procedures has beconie-the major 
activity for gasiroenterologisis. Hel cites an informal study he conducted 
among gastroenterological specialists in Denver that.shov^'ed that 60 to 65 
percent of all procedures performed were upper gastrointestinal endoscopies. 
Kern goes on to say: 

♦ 

Our mihusiasiic and often uncriucal acceptance of endoscopic procedures.;3ind 
tlie nearly open-ended list of indicadons for their use are troublesome .... The 
three major issues for us are (1) Have endoscopic procedures increased our 
understanding of disease? (2) Have they improved our management of paiients? 
(3) Are they always necessar>* and in the best ihteresis of our patients? In general, 
tliey have not increased our understanding of disease. The answers to the other 
^ iwo quesuons are not known . . ^ * ^, 

He questions ihe wisdom of a system that reimburses procedures far more ^ 
iucrauvcly than it does a careful history, physical exam, and dia^wstic/ 
therapeutic Cormulation requiring ''far mdre training and experience and 
mueh more extensive knowledge and understanding/' He wonders whether 
decreasing endoscopy fees xvould lower the number of procedures perfornaed. 
Gastroenterology is noi the only clinical field to have experienced an 
explosion of diagnostic techniques. Cardiolog)' has witnesses a dramatic 
increase in the types andrehnements of both i^ivasive^cardiac catheterization) 
and noninvasive techniques (ecliocardiography^ exercise stress testing, 
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ambulatory monitoring of cardiac rhythms* fadionuclide imaging; sequen- 
liaJ monitoring of electrocardiogram, phonocardiograiiHand carotid dr lerial 
\ pulse tracing to determine systolic time inier\'als)^ These developments have 
warranted a spate of recent reviews in the early 1977 issues of the New 
England Journal of Mediciru.^* 25 26 2 ? n 29 30 Similar developments have 
. occurred in other medical fiel4s; for example, the use of fetal monitoring 
during labor, the burgeoning of intensive care units for newborns, and the 
" almost revolutionary developmenwof new diagnostic techniques in 
radiology, such as ultrasouiid; imaging with radioisotopes,* and selective 
catheterization of Jl>lood vessek. 

^Another ijnix)rrs^.nt factor favoring identification of medical specialties 
with specific technologies is the impending national aggregate physician 
surplus, as acljnowledged implicitly in the National yealih Professions 
Educational Assistance Act of 1976 (P^l^. 94-484)j and 'explicitly by \Jv^ 
Reinhardt in hjs boo^, Physicmn Produciivity and the Demand for Health 
Manpower^^ Reinhaidt notes that differential hourly ineoipe accuing to 
medical specialists^ combines with physician-determinea demand for, 
me^icijl care to lead to targeting of^income independent of local ph/sician 
density. Thus» given perceived desired income levels and exisung reimburse- 
' mem value>> for medical care, the use of medi<^l technolog^i^ill vai7 directly 
with density of physicians. While details regarding the aincentration of , 
physicians in this country may be found elsewhere,^^ it is clear that the issue ^ 
, is one bound closely to medical technologies and cost and must be con- 
*sidere^ as part of the proble/n of medical cost containnient, 
, In simimaiY, medical * specialties are increasingly linked \viih nev^'" 
technologiei^foifc' ditljimosis and treatment; the spread of th^e technologies is 
explosive: current reunbursement vlilues favor use of technologies, and 
technology* evaluation lags considerably behiiTd its spread into medical 
practice. The implicauons for control of technology artHseriou^ indeed: 
Controls will have to contend not only with the reimbursement system as 
* ii now operates^ but also with the powerfu\^ forces toward medical * 
si>ecialization. 

The hospital \ 

Tlx hospital is the single most important site for the plarement and use , 
of mescal technology. Noi only is hospital care the most costly sector of 
American health care, accounting for 39 percent of the national health 
dollar,^^ but it is also the most rapidly expanding Segment of medical care 
costs. For ^^xample. in 1975* approximately 546.6 billion was s}>ent on 
hospital tare* an increase of 16.6 percent over 1974.^^ At one particular 
hosj>itah the* Ihiivmity of (*alifornia> San Francisco, room charges and net 
per dkm <harges increased approximatejy fq.urfold during the period ^ 
1966-1976 (Figure 1). Feldstein an<| Taylor lound that 75 fXT<eni of ihe 
. national increase in hosj>iial per diem ctxsts |vas due to increased amounts 
^ of servic es (as oj>pci^c*.d to price inc reases), a large part of which is prolxibly 
<iue to new technology a^ attendant labor requirements.^^ 
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Uitlverslty of California, San Franel«<?o, hospital Inpatient charges 
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. New lechnologie's are distributed widely throughout all areas of the 
hdspiial. They include, for example^ inteAsive prje units,'inhalaiion therapy, 
diagnostic radioisotope facilities/ radiotherapy, open-heart surgery, and 
burn unii^h^^ These individual items may appear to be only a small part of the. 
total Hospital budget; in thj? aggregate, however, their conmbution to 
4>ospital costs is large. For example, the budget for inhalation therapy at 
the University of California, San Francisco hospital in fiscal year 1975^76 
was $762,000, accounting for 1.4 percent of the total direct hospital expenses, 
up from LO percent four years earlier; 



special care units, tests, ind surgical prottdures* Perhaps the most 
dramatic example of the institutionalization of new technologies is the 
^^^^ special cai^ unit. Despite general acceptance of coronary caie units, con- 
siderable controversy exists over their effectiveness and cost-benefit.^^ 
Martin and colleagues compared changing patterns of inputs into the care 
of patients hospitalized with myocardial infarction before and after the 
popularization of coronary care units. They found a dramatic increase in the 
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frequency of cheniicariab(>raioiy tests. X-rays, and bacierial examioaiionsr - 
and lesser increases in electrogardio^ms, sedation, and days of oxygeiV^ 
therapy. Despite this more aggressive treatment these investigators found 
no significant changes in the' duration of hospitahzation or in^ hospital 

mortality.^* \ * ^ \ ^ • 

Griner has made similay obsei-\^ations about the intensive care unit 
(ICU).''^ He compared the experience* of adult patients admitted to Strong 
Memorial Hospital in Rodiesier, Ne%v York,*wiih the same diagnosis^ acute 
pulmonary edema* both 'before and after the opening* of an IGU at the 
hospital. Mortality -rates were identical for the two groups,- but tlliere Avas 
an increase in the jengih of hospital stay (2,3 days) and a^46 percent inaepe 
in hospital bills for those admitted the year afternnft\ICU opened. More 
than five times as many arterial" blood gas measurements were performed 
as in patients admitted before it opened. Alm6^t 90 percent of these measure; 
%nents were done in patients admitted to the IQU. , 

Several commentators have pointed to diagnostic laboratory and radio- 
logic procedures as-accounting for an inareasingly large pan of the hospital 
bill. For example, Griner^and Liptzin^^ found that 25' percent of chargeV 
at the Strong Memorial Hospital were attributable to diagnostic procedures. 
They foundahat over a five-year i>eriod> charges for laboratory tests inaeased 
sixfold, as compared to a twofold increase in total hospital charges during 
the same period. They- ^so documented frequent specific patterns of 
laboratory overuse and redundancy. 'Similarly, Dixon and l^aszlo,^^ at the 
Durham, North Carolina, Veterans' Administration Hospital, showed that 
only 5 percent of laboratory' data ar? actually used in diagnosis and 
treatment of patients. Scitovsky and McCalP^ found large increases in 
numbers of tests or pipcedures done for diagnoses of acute appendicitis, 
maternity care, breast cancer, and acute myocardia! infarction between 1964 * 
and 1971 for patients at the Palo AltoTVledical Glinic 

A large amount of resources may J>e used on a relatively small nujnber of 
patients. A summary of outcomes for 226 patients admitted to the recovery 
rc(0m-acute cai^e unit of the Massachusetts General Hospital in fiscal yeai 
1972-^73 shows th2ft after one month, 123 patients had died, 70 were still 
hospitalized, and 21 were recoveiingHal home; only one of 103 survivors, 
had fully recovered. Altogether, 27 of 62 ultimate survivors fully recovered. 
Hospitalization charges averaged over .SiH.OOO per ]^atient (in 1972-73 

doilars).^^ . 

The ability of modern technologies to prolong survijsal in severely ill ^ 
patients has been vividly doctntiented in the Karen Quinlan case. In many 
instances it is possible to prolong life for a virtually indefinite period. There 
are few cases in which some hope of at least partial recovery is not present, 
and faced with the ethical dilemma of how far to go, most physicians would 
rather en on the side of excessive ratlier than insufficient vigor. Although 
there 4s evidence of public concern, as shown by the recent enactment of 
the "right to die** bill in California, and its introduction in other states, it 
- is not uncommon to find examples of hospitals (as we did at the. University • 
of California, San Francisco) that are '^spending about as much annually in 
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providing essenual services to our end-siage renal disease patients as \v-e ai:e 
for ambulaioi7 care efforts Tor all our paiienis/'^^ Further, there ^appears 
CO be powerful national seniimeni for passings version of national health 
.^insurance to pay only for catasirophically expensive cases* This form of 
coverage would only intensify ihe trends toward piolonging life, and 
increasing* medical costs because of the relatively unlimited naiure of the 
funding for, chronic disorders that, would result. At die University^ of 
California, San trancisco Hospiial*iduring the fiscal yeara975-76, 17 i:>erceni 
of patients admitted one or more, times had hospital charges in excess of 
$5,000, These ^jo^re patients, many of whom had severe chronic dis^asesi 
accounted for f\\11y 58 |>ercent of the total hospital charges for that year. It 
seenH. clear that so*«called ''cams trophic*' national health insurance wiir 
stimulate spendijig in the ar^a of chronic illness, particularly in fields 
utilizing what Thomas has railed *'half-way" technologies,^^ such as r^nal 
dialysis, coronary bypass surgery, and total hip replacement. 

Childbirth data that we, have collected at* the University oi California, 
>San Francisco Hospital illustrate the change over time toward more highly 
technological surgical procedures aiid approaches. Others have noted a 
direct i^ia^^ship between increase!! fetal monitoring and cesarean section 
deliveries^li^Vhiie the data in Table 5 do not necessarily imply a causal 
relationship it is striking that the ratio ^f cesarean sections to newborns 
almost tripled between 1965 and^974. 

Other datashow the increase in new or technologically oriented operations 
(Table 6). Not only did cardiac catheteriiation jump from fifth in 1S65 to 
first in 1976, but only two of the^ien most frequent surgical procedures in 
1975, diagnostic dilatation and curettage (D Sc C) and cardiacratheterizaiion, 
were cvtClistcd among the ten most frequeni surgical procecftrrerperfonned 
in 1965. 

Hospital characierisiics promoting technologj' diffwion. What is it about 
the acute care hospital that promotes the spread of medical technologies, 
even in die absiyice of convincing data regarding effectiv^eness or efficiency? 
Although a ntJfr^ber of fina/icial and structural characteristics such as the 
cost-plus natufe of third party reimbursement and the threat of malpractice 



♦llniveiMty of <:3hft>rnia, San FruiKisto IJospiti^l n a ter|Uii7 <air Uit>v We nokwiUi lo 
imply thai mmmunuy hospiiaK havr ihe \ain|' rx|xTien<t'. ^ 



Table 5" 1^ 
DItcharges, newborns, and Cmrean Mctiont at Unlvartity of California, San Franclaco, 

for aalactad yaara 



# , . . 

. , , * » — 


1965^ 

_ 9 




10/5 ^ 


1. Discharges , . 


. 19.036 


19.426 


21,146 




2,103 


1,812 


1,631 


3. Cos^nrean sections • 


12S 


161 


278 


4. Cesarean sections as a percentage of newborns 


6% 


9% 

..... ..^ .. 


17% 



1970 CatewJar yaars, 19?S Fiscal yev 



T#n most f r^qMnl wrglcaf proc#cltir«« for MitoM yMrt 
Unlvtrslty of California, Francltco ^ 







(typ« and numb#r) 








Or^f of 




mOid9aC0 1970 * 




Ortfar of 

m6/</a/>ca 1976 * 




1. Uumbtr pun<:)ur« « . . 


, 731 


1. Cardiac cithettnzation . . 


571 


1. Cardiac oath#tari2at^on . . 


46^ 




. 590 


2. 8ofi« mtfrow aspirate . . 


441 


2. C«aara«n taction .... 


278 


a StapW^CIOrny 


. 420 








234 


4 I^itgno9t)C 010 ... 


. 402 


4. oiapwvctofny 






156 


6. 0*fdi%c Ciithftterix^iuon . 


. 306 


$. Diagnostic 0 3^ G .... 


212 
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suits are imponani, we woxild like k> emphasize two specific characieristics 
of the acute care hospital:, the use of technology acquisition to" attmci and 
retain physidans, and the unceasing pressure for new treatments and 
technologies in the face of severely ill paiienis. 

Estimates of an excess of 100,000 hospital beds in this counuy by 1980 
have recently been cited by a committee of the Institute of Medicilfe.^^ Given 
this surplus and the increasing pressures for shortening hospital stay through 
such mediansims as utilization revipv, Professional Standards Review 
Organization criteria, and preadmission certification, many hospitals, 
particularly those in urban metropolitan areas* are hard pressed to maintain' 
their desired occupancy levels. For example, the average length of stay loY 
California ^cut.e care hospitals declined from 7.6 days to 6.6 days between 
1957 and 1975. During thai same jDeriod, occupancy rates in California 
declined from 75 parent to 66 percent. Nationally the number of hospital 
beds per thousand population increased from 3.47 in 1957 to 4.45 in I975r^^ 
vSince most hospital costs are relatively fixed, the impact of lowered^ 
occupancy is to raise per-paiient costs. The hospital must cover these costs, 
not only through increasing charges for per diem and/or ancillar>^ services, 
but also by aiilaciing patients (through their physicians). Hospitals, there-^ 
fore, find themselves in a }K>siti<>n of having to com^>ete for the same 
markel, the hospitalizing physician. It is unknown to what extent acquisition 
of hospital technology is imjwrtani in motivating physicians to select a 
particular hospital, but anecdotal evidence suggests that pressures for s}x^cif ic 
technologies, such as CT scanners, coronai7 care units* and^oi>ak radiation 
units, are subsuintial and account for considerable redundancy in tech- 
nologic farilities.^^ 
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' Further, ma'tif x>t these new technologies tend lo be a<l^tive rather than 
substitutive. For example, a CT scanmr was introduced at George 
Washington University Medical Center in 1973; by fiscal year 1976 the 
center was^^perl^rming almost 4,000 CT scans. While there was a major 

,decrease,in pneumoencephalograins, there was little change in the frequency 
of noninvasive procedures such as electroencephalograms andfORv^iitional 
radionuclide brain scans, I'he. net resuU.was,axi mcrease::yi rcvei^ue to the 
mediqil center of almost |1 milhon* 97 percept okjVhich was attributable 
*to*^the irttroduciipn of the GT s(5inner.*^ . ^ * , 

in acute care hospitals, a desiri^for better diagnostit and'^theliapeutic tools 

• is being, stimulated by a case mix of irioeasingly severe illnelses. A number " 
of factors contribute to this^ shift;. (1) an aging popujation/ which hy itself 
contributes to an yicrease of chronic and* terminal dise^ses^ a declining 
birthrate^ resulting in ^'decreased proportion, of hospital* Bischarges 
attributable to normal delivery; *(3) the institution of '"<iOverage un4er the 
Social' Security Amendments of 1974 for chronic renal'feilure, leading to anf 
ihcrfe^se in the number of transplants and chronic hemodialysis progmms>. 
(4) utilixation review pressures leading to deceased' length of stay by 
admitted patients stnd perhaps preventing questionable admissions that 
might have filled hospital^ beds in previous years; (5) the introduction of 
traunia 'centers; (6) the increasing tendency toward aggressive caneer chemo- 
therapy; and (7)^ a decreased x^ate of admissions for mental illness, a disease 
category that uses a re^latively small prOportton of acute care hospita^l 
f espurces. ^ 

The difficulty in, making cliniol decisions in the face of catastrophic 
illnesses in the acute Qii hospital has been summarized by Warner:^^ 

The unusual Economic environment of the delivery of catastrophic illness care 
vorks with the **social contract*' in medicine to encourage the use of innovative 
therapies, even before their efficacy has been demonstrated and often irrespective 
of their costs, in striking contrast with the conveniional innovation adoption 
process.. The primary constraint on catastrophic illness treatment may well he 
the technolog>* ^^^^ knowledge, * . 

Given the combination of clinical desperation and current reimbursement 
procedures ip ^c^ute care hospitals, the only limitation to growth in the 
technology market may be the availability of new technologies. 

There is also a tendency to increase the fx>ai of people eligible to benefit 
from new technologies. For example, a recent article in the Western Journal 
<pf Medicine guesses the excellent results alleged to have occurred in patients 
70 years of age or older who received coronary bypass surgery .^^ The article 
was accompanied by an editorial by a cardiac surgeon who notes Vhe increas- 
ing projX>rtion of senior citii^ens in the population and concludes, "The 
message is clear: Age per se should not deter or delay the decision to 
recommend operation for properly selected patients disabled by ischemic 
chest pain/*''* The ethical decisions concerning rationing of technology are 
J extremely difficult. It may not be reasonable to exjx^ct individual physicians 
to withhold technologies they perceive-as valuable from any population, 
regardless of age or extent of coexisting diseases. 
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' . Iti s^ummary, hospital costs are rising at an evelT -increasing rate,;a*nd 
increased services (often technologiart.in natiirg) are fueling nwch oF this 
increase. Competiuoii for paiients*and the d^speratipn resulting from an 
increasipgly sfck 'c^se mix compel many hospitals %o acquire n^w and 
'expensive technologies, regardless of their proven efficacy/ 

The alEademic meclidil center . • ^ 

Actdemic medical centers in the United States play a special role m the 
development an<jl use^of medical technologies. Teaching hdspitafs experience 
to an^even greater degree ih^ pressures that affect hospitals in generah Also> 
as the^ major national resource for cliniCfil research, *^^ademic medk^l 
centers p^y ^ dominant role in evali^jating rfew technology and teaching 
its u^Cj* • \ *. \ . • ■ . s • ' * 

V Academic medical ceftters are divided into pteclinical and clinictal 
departments, the latter representing the^various clinical specialties di^cvissed 
earlier* G^€^tt departmental a^x^toik^r^y is the rule, with each tlinical depart- 
ment usually operating its own clinical hospital service, undergraduate 
and gr^uate medical edbqati on. programs, and research activities* Some of 
the^ larger clinical departments, such as medicine, pediatrics, and surgery, 
are further subdivided ihio disciplinary divisions, such as the division of 
gastroen teleology, cardiac surgery, etc* These \ divisions themselves* may 
have considerable autonomy. In fact, *Petersd6rf cautions that in depart* 
*ments of medicine: * ^ ^ • 

l*|i€ divisional siructure may lead to uncontmlled ^mpire it^uiiding^ aiid a bright 
aggressive division Ijead in area that is well subsidised ^by ihe National 
Institutes of Health c^n readi]y promote growth of the division to unreasonable 
proix>nions.^ * ^ * 

The budget of clinical^epariments usually derives mainly from department- 
aily organized patient tare and research, rather than from a broader poo! of 
institutional funds* Thus, the discipline-oriented department or^di vision is 
the fundamental organization unit in academic teaching centers. These 
departm.ents are often identified, by the technologies they employ. Seldin cites 
a^ an example a department of^medicine where 60 percent of departmental 
revenues derive from^ three clinical technologies: ^cardiac catheierizapon* 
electrocardiograms* and gastrointestinal endoscopies.^ 

Given the disciplinary organization of academic, medical centers, it 
should come as no surprise thaVthey often serve as the initiardinical testing 
ground for new technologies. For example^ at the University o^ California, 
San Francisco Hospital three different manufacfturers apiproached the 
department of radiology offering to donate a CT scanner in exchange fo^ 
testing and evaluation. ^ ^ 

Further, it is often in the direct personal interest of^iclinical facyhy 
menibers to become involved in new tedhnology research, since promotion 
and tenure decisions often are based heavily on research proddctivity. Our 
analysis of original and special articles that w^ere published in 1976 in the 
New England Jpurnal of Medicine reveals that 60 (31 percent)* of the 
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m ori^nal and 29 (17 percem).of the 172 special anicles deali direciiy wuh 
reporiihg or evaluating new dinical leclinologies. The senior authors m 
' 79 («9 percent) of the 89, anicles were faculty menibers at aca#mic medical 

centers. ^ ^ - , , ,. . , j \j 

* The extern to which the disciplinary nature of clinical departmenis and 
the organized imtiiuies of the Nauonal Ixmituies of Health (NIH) serve 
to stimulate research in medical technology can only be. speculated upon^ . 
Also unquaniitaied are the incentives arising ^rom cliniq|ir mccxme derive^.; 
from-evalwfaiing.new leffhtiplogies such as the CT scanner. To the extent ^ 
that- these factors exist, they would seem, to favor. technology development - 
arid- use' Further, .there ISrobably exist protechnolqgy biases m the medical 
literature in the senie, that it is easier to punish positive. raUier ^han 

negative, results.** • . • . ..." 

Tlieacademicmedicaicenteralsoservefanimponanieducauonalmissipn. 

It is the teach'mg site for undergraduates and graduate medical education ^ 
and the main source of continuing medical education for community-based 
' "'practicing physicians. Although i.i is difficult to compare the cost of medical • 
iare in leaching and nonieaching hospitals because of differences m case 
mix there iiigood reason to suspect that resource use is more intensive in the 
leaching center *^ 5" The academic medical center is the style setter for 
medical practice, lixt fledgling physician is exposed to a highly techno- 
iogical siyle4>f medicaf practice that may be less appropriate for subsequent 
/medical care in die community. Also, as noted earlier, a high proportion 
/ of' resources used in tertiary care facilities is devoted to a rclauvely small 
number of chronically ill paiiertis. Much of ilii^ resource use is m the form 
■ of compensating radier than curative technologies. 

In summary, clinical academic departmenis are organized along the^ 
'"disciplinary lines and staffed by faculty who have a major personal stake m 
the "evaluation of new technologies and .in becoming, specialists m the new 
. areas '"At the same-time, these faculty members serve as leadersVin determinmg 
• ' patterns of practice because of their dominant roles m n^ical education 
and the medical literature. . 

Psospects for evaluatipg medical technology • , 

• It is templing to wish for well developed methods to evaluate medical 
lechpologies old as well as new. Precise technology evaluation would allow 

• direct comparisons of marginal costs widi marginal benehts for any 
individual technology or set of technologies. Then, after costs and benefits 
' were assessed, comparison with oilier medical technologies as well as other 
competing nonmedical sectors of our economy would be possible. Without 
su<* methods^ the forces in medical care discussed earlier will lead, all things 
" beine equal to relatively indiscriminate developipeni and use of many new 
technologies. The hope that such evaluation techniques can be .developed 
and thereby assi-st in rationing new technologies can be found m the Office 
of Technology Assessment's {OTA) iwq recent studies on the assessment of 
.medical technologies in generaF^ and the CT scanner as a particular, 
example.*** . ^ 
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Unforiuriaiely, ihere are formidable " reasons, many of /which «u 
acknowledged in the OTA studies, to be pessimistic" aboyi <h/€ffectiveiy^s 
of technology assessment in its present state. F^iuf broad limifciiion! 
meniion. , V . / 

First, the meiho<lologie^vailaWe are primitive and disappoimi 
OTA report lists at least four basic methodologic limii^ionsr*' ' 

• The iield is new and therefore lacks" star^ara, \^abl/rj)etH^^^ 

♦ Medical technologies are diverse and complicaied/§iai>dard foi-mats for 
' assessment therefore seem unlikely. » / • " /x 

•Technology assessments are hami^ered.by weaknesses in' tlie tools and 
techniques of sdcial science ihat must be fUsed i6 calculate social impacts. 
♦Groups carrj'ing out, technology asses^meoisfhavb had great difficulty 
. " . establishing boundaries for iheir studies. , • • " . 

These same rnethodologic limitations also apply to the assessment of the 
quality of medical care,« « ^ me^surenfieni/eSsential to i^ie construction of 
a general format fdr medii^l technology assessment. " 

Second. • technology a.ssessment . ^n 4 exceedingly costly and time 
consuming. For example, CoSites found thai the average cost of compre^ 
hensive technology assessments in im was $381,000, with an average time 
span of 13 months." McDerraott describes why evaluation of medical 
technologies is so complicated: 

The costs of s:hance^sekcted control siudies tend to be high because, in order 
to include enough cases to produce significant results, it is necessary lo enhsi 
. the cooperauon of hospitals geographically distant from one another; special 
' systems may have to be created to u-ansport specimens; additional personnel 
ernployed at the various hospitals to iDerform the necessary adminisiraiive or 
laboratory work; and the evaluation team must travel frequently and usually 
over long distances. Above all. there must be a cehtral. and frequently (raveling 
directorate keeping a close watch so that each group will continue to make 
wtth care the detailed observations lhat are necessar)'. but thai soon become 
dull and routine.** 

The problems of constructing and implementing controlled evaluations "of 
technologies, including dru^s, are described in detail elsewhere.^ There 
is a gross disparity between the amount of energy and resources required 
to demonstrate ivhai /specific technolog>' does^s opposed to the amount 
needed to show how^Well it compares to other tdftmologies. 

Third, the .ter^iioirtalities of medical practice aii^ medical research inhibit 
• objective evaluauon of medical technologies. Ifsers of technology are apt 
to be biased'in its favor. For example, the running debate about which type 
of mastectomy to/^Se in breast cancer.s^ and the more recent controversies 
about coronary /are units" ?oand coronary artery bypass surgery. " « are 
due in large part to a reluci^nce of the users to evaluate the technology 
(their technol/gy) in question, which results in a paucity of good evaluative 
' reports. . " / * 
'Theri- ase strong fi-scal ' disincentives lo technology evaluation by 
ledmologV users. To' e%'aluate a technology means lo^ admit the possibility 
' that the. technology is not worth adopting. When introduction of a ne%v 



technology sucl^ as the CT scanner into one, medical center can produce a 
threefold increase in radiologic billings in two years, ii is no wonder that 
there is a reluctance to conclude thai the technology makes no difference 
to the pa lien e." The implication is that new technologies must be evaluated 
before rnarket entry if they are ever to be assessed objectively.; 

The nature of research support,, both public and private^ is not conducive 
to technology evaluation. Of the eXiimaied $4.5 billion spent on- health 
related researcli in the Ignited States in 1975, 61 percent aime from federal 
sources. 32 percent from the private sector, and the reniainder from state and 
local" government. ".Tlie single largfi^i United Siaie.^ biotiiedicai reseaich 
' agency is NIH'. which accounts for alm<^si twO'thirds of the federal 
expenditures for health research. The categoricaf nature 'of NIH, with its 
n separate institutes and its representative discipliiwy stuCy sections, plus ^ 

■ tlfe systematic incentives toward "proiechnology" research described above, 
' create powerful disincentives to cross-disciplinai7 iechnolog>' evaluation. 

' Fourth, and most important, technology, development far outsiri-ps 
technology evaluation. McDermoti has pointed out two, reasons for this. 
JFirst, many -technologies',, such as new surgical developments, are extremely 
. 'difficult lo validate; .arf innovation becomeK^siablished before its inade- 

■ quacies are widely, suspected. Second, while this necessarily cumJjeisome 
and lengthy evaluation is proceeding, new technologies continue to 
flood the medical marketplace. McDermoti predicts that^ "medicin# will . 
soon find itself overwhelmed with new arnd unvalidated technologic inter- 
ventions and be without. possible methodsj'.to evaluate them. '«^ 

Thus, there are formidable obstacles to evaluation of current technologies, 
let alone technologies under development. Evaluation tends to be self- 
serving. 10 be oriented to process rather -^han outcome, and to promote the 
adoption of new technologies by both individual physicians and institutions. 

Additional policy issues ' " 

Aitempti, lo ■'affect levels of technology development and .use musi deal 
with boih low- and high-cost technologies (such as laboratory testing versys 
coronary angiography), diagnostic versus curative technologies (such as 
)aboratoi;y tests versus some tyi>es of cancer dierapy). ihe ease of capital 
formation for (he development and purchase of rnediail techi"<?)logies, and 
■ the emphasis in the media on ihe Ix-ncfits of medical technology. 

Discu.ssions of attempts to cbnirol medical technology have in ijie past 
dealt mainly with high-cp.si. diagnostic technologies. In our opinion. 
. low-cost.. high-uiiiixation 'technologies such as laboratory testing, creaic 
more of a regulatory problem than do the "high fliers." For example. Br<>ok 
and .Williams-report a S^percem increase in the use of laboratof y testsduring 
' a two-year observation i>eriod of a New Mexico Medicaid f>opulation. a 
rate of increase in t-x<ess of all other components of medical care. 

How will regulatory mtHhanisms manage new curative technologies? 
SQcial pressure will be e'nofmou.s for their development and use. An example 
of a low-c(.>st. high-uiilization technology currently under'clevelojjment, and 
. ' \ 
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for which uiiliza^ion standards have yei lo be deliniaied, is the implantable 
electronic inner.^ar, a proiitheiic device for thos^ who ^re profoundly deaf, 
but whose auditory 'nerve remains viaWe. This is the first of many possible 
similar el^aronic prosthetic devic^ including possible visual and 
rnusculosi^tetal prostheses, that have been made possible by the elecu^onic 
rniniaiu^g^ation revoltmon.^^ Obviously, many different standards for, its 
use mu5t be formulated, es|:>eciany the degree of h.earing loss that would 
justify:! ts.implan tation. The large number of potential consumers of this and 
similar technologies will certainly muster political pr^ssure/to see that it, 
and other prosthetic devices, are widely disseminated* The devices are being^ 
, developed by private industry, and governmental control is minimal. Tl^ey 
will eventually be relatively inexpensive, bu( we suspect willcaiTy a l^rge 
fee for diagnosis and implantation; 

The pion accelerator is a very expensive to |15 million) devi<^ under 
development that, if perfected/ may/be u$edl(^ destroy deep malignancies 
with much less damage to surrounding organs, dian occurs from current/ 
* radiation therapy, A pio,n is a subatomic particle that decays a|ier aspecific 
time Intemil, releasing energ)' in the process^ A linear accelerator is needed 
to produce these particles, which cai\ fce^directed or aimed magnetically 
toward the malignant tissue, A pion can pass through skin and internal 
organs without harm before it decays. At the specific point of decay,? tissue 
, will be destroyed. 

' Once this device is perfected (we are familiar with at leaVt one under 
development), it will probably be highly sought after by most large medical 
centers. Who %vili pay 3^15 million for ii? When we asked this question of a 
vice president for leasing of a large financial institution, he s|id that his 
company would consider buying one so long as two criteria were satisfied. 
First, he would have to be convinced that it would not become technically 
obsolete during the span of a normal five-year lease. Secondly, he would 
have to be shown thai the reimbursement fate for a treatment would be high 
enough to repay tlie Joan (or lease). 

Once perfectetl, this device theoretically could be demonsti^ited to be more 
efficacious than a CT scanner. The CT scannfer is, in a sense, just a very 
sophisticated diagnostic device. A^ pion accelerator is a new treatment 
Withholding payment for a device that increases diagnostic accuracy from 
95 percent to 99 percent may be possible, but withholding payment for a 
treatment and potential cure for certain types of cancer will Se extremely 
difficult to dpal with openly as a matter of public policy. 

Next, we woiild point out the relative ease by which capital is formed to 

finance developntent and afquisiiion of new technologies. This is an area 

in which "the medical care system has been protected from the effects of 

♦ja free marketplace. The two primary reasons for this are tax advantages 

and the certainty of payment ior medical servicesx ^ 

. Development of new medical technojogies is often done in the*^ private 

sector, as was the case with such devices as the CT scanner, the continuous 

blood flow analyza^, and the electronic prostheses mentioned above. The 

federal government then often subsidizes the purchase of these devices, either 

♦ 
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direcUy through grams, or indirectly through the tax-free nature of the 
municipal bonds that pay for public hospiialst Priyaie industry is indirecUy : 
subsidized thi-ough both depreciation arid an Investment tax credit of 
10 percent of the price of equipment purchased^ Given the certainly of 
paymaii through current reimbursement practices, high^cpsi medical 
equipment i^ now purchased by financial institutions and leased to medical 
care insuiutions. For instance, one large financial instiiution we are 
familiar v/iih how owns eight CT scanners and overall has over $125 million 
invested in medical, diagnostic equipment that it owns and leases to others. 

FinAlly, rarely a week passes without the heralding by Time or Newsweek. 
or The New York Times,_oT Waller Cronldte, of the development of a new 
.means of diagnosing or treating disease. (For example, the May 23, 1977 
issue of Newsweek recommended routine EKG stress testing (CRVS 
reimbursement value |105) for all joggers over the age of 40.) The public 
is rarely told of the problems involyed in evaluating these new technologies, 
or of the current clinical disfavor .in which p^rticukr technologies are held. 
When the public's desires for equity and access are ajlded to these raised 
expeclations, rationing of services becomes politically difficult, if not 
impossible. 

The effect of the media on increasing public and professional mierest ^ 
new medical developments was emphasized by Ingelfinger in a recent 
editorial in the New Elngland Journal of Medicine:''^ 

In short, the cost of medical care may be increasing .phenomenally, but the rate 
. ' of iis ascent is modest as compared to the steep incline of public interest m 
' medicine, aild the blast that sustains ihis.soaring fli^i is supplied m large pan 
by the activities of many news media, Comparisons of the Neto York Times 
' Index for 1965 with that of 1975 iiifUcaies that the Times, in 1975, carried about 
' four limes as much medically related news as it did a deade earlier 

The past 10 to 20 years haW also been markid by the musbroomingof giveaway 
publications addressed to/health professions. Am^g giveaways esi^hshed 
since 1960 are Medicab^World News, Medical y;nbune, Amemm Fmmfy 
Physician, Hospital Prddtice, Family Practice Netvs, Patient Care, Emergency 
AUdicine, Consultant, Ci^rrent Prescribing, Internal Medmne NtfWi and 
Private Practice. This is juVa partial list, but the magawnes I hkvt listed, as 
a group, send out issues io\vcr 1,300,000 potential readers, most of d»em 
physicians. . ' 
Thus, any controls over technology mus^deal with clinical? social; and 
economic forces that exert extreme pressureslw the development and use 
of medical technologies before their necessity, effectiveness, or efficiency can 
be determined. Particularly difficult issues will be how to deal with new 
curative technologies for whiQh .there will be great social and professional 
. demand, how to affect the use of technologies already on the market and 
widely used, and how to develop the *|>oiitical consensus needed to raiioh 
medical technology use. ^ 

Policy Options 

Most of the "policy options for better resource allocation are ccfet control 
measures. They are directed more toward the supply of medical services than 
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toward the deihand for iheir use. Their impact on the acqirtsition and use 
of medical technologies has been minimal, td the present time. The Imntt 
may be more promising, if mechanisms currently in placfe are'made to work 
together in a more coharent manner* The following is a discussion of the 
major policy options, their record to date, and possibilities for the future. 

Capita] expendituii^ regulation * ^ 

Capital regulation is a relatively ne^ meclmnism intended to limit the 
grov^h of the <ost of medical care through regulation of capital expenditures^ 
for new services, equipment, or facilities. This type of regulation is based 
on the beliet that duplication of services should be discouraged and planning 
^ fpr new services should be rationalized .Since there is, iheoretkally, an 
almost inexhaustible supply of patients wIk) could be given variou^edical 
. services, a. limitation on the supply of services will force the medical car^ 
•^ system to decide *which patienis riiost need lo ijse these resoiurces. The 
usefulness of capital regulation^as CurreiiUy 'enforcell to rationalize expen- 
ditures for medipal lecfmologies depends above all else on the issue that 
die specific technology has acquisition cost, or results in additional 
services, that exceed a specified limit. Tliere is no consideration of the 
operating costs attached to tlie acquisition. 

How well does capital regulatioii work? Hellinger, m a recent analysis, 
states that there is no evidence that Certificate-of-Need capital regulation 
has signifitantly lowered total hospital in vestment. In a more detailed 
analysis, Salkever and Bice say that Certificate-of-Need regulation "did not 
reduce the total dollar volume of investments but alierW its composition,' 
n^iarding expansion in bed supply but increasmg iiiveMment in new services 
and equiprnent/''^^ {EmpHasis ours*] Several critics make the point that 
capital regulation serves mainly to protect existing facilities frqm competi^ 
tion by restricting investment in alternative, less costly deliver>' sys^tems 
(such as surgicenters)>^^ as well as in the building of new hospitals. 
Havighurst also points out that entry controls are often adopted because they 
are in the interests of the regulated firms themselves. % 

How does capital regulation impact on medical technology? If, in fact, 
capital regulation tends to divert investment from a few large expenditures 
to several smaller ones, then it will t^nd to promoie'the purchase and i^ossible 
overutilization of "lower cost'' technologies (i.e., those costing less than 
$100;000 per piece of equipment). Also, private physicians* offices are 
specifically excluded from the regulations H|ied by the Department of 
Health, Education, and Welfare on January 21, 19^7, si>ecifying Certificate- 
of Need requiiements under the.National Health Planning and Resources 
Development Act of 1974 (m. 93-641). ^ 

Past ^efforts at to$i amtrol through capital regulation %vere greatly 
hampered for a variety of reasons. Planning agencies were underfunded, 
did not produce objective plans to use as a basis for review, tended to be 
dominated by the' institutions they, were reviewing, and, most imfx^rtant, 
M incentive to challenge the jtadical establishment. The 
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NationiJ Health Planning and Resources Development Act provides an 
opportunity for restrxicturing both state and local agencies. The greatly 
increased fundin^ot the new Health Systems Agencies, the much greater 
specificity ot functions and criteria to be uulized, and the'inaeasing concern 

.about the rising C9SIS of medical care, may be a stimulus in the future to 
a more critical review of proposed new services. However, in the absence of 
extreme pressure from ei iher federal or state government k can be argued that 
capital expenditures will continue unabated. The recent 'proposal by the 
Carter Administration to limit opiial expenditures nationally could have 

*a very significant impact if jenacied by the Congress. In the absence of such 
a'limit,ut is doubtful jbat planning agencies have either tbe incentive or 
the clout to reverse current trends. ' 

Thus, capital regulation has not been especially effective in the past. It 
may be effective in the future if it can force'ihe medical c^re system to adopt 
a rationing mechanism, but this in turn will raise the social issues of access 
arid equity. . ' 
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The physician. As was explained earlier, there are definite financial 
incentives for the physiciari to order ancillary technological services. There 
are also empirical data suggesting that tliese incenij^ves do, in fact, operate 
to increase production, of ancillary services.*^ *\ . 

If control of medical technology is lo be base^/ai least in part, on changing 
tbe patterns of physician^' ordering and i^erforming of technologic]^! 
. services, reimbursement mechanisms iJiat no%^' favor the ordering df these 
types of services must be changed. Very liitle'effori has been expended in the 
area of adjusting physician reimbursement rates to counteract the built-in 
inceniives to order technological services. If these built-in incentives are 
not changed, and if one assumes that the individual physician will continue 
to be able to order specific procedures and tests on the basis of his or her own 
judgment, then, it seems to us much less likely, that any other mechanisms 
devised 10 allocate resources will be successful. Hoxvever, an obvious starting 
point to change these incentives would be to lower or eliminate reimburse- 
ment thmugh federal health financing programs for service.s judged (by 
a mechanism as yet 10 be determined) to be either lacking in efficacy or 
inefficient. ' ^ . ' . 

. The hospitaL The principal means bein'g contemplated to slow the 
inflation in hospital" costs, and indirectly the invesumeni in new technology, f 
' ■ is cost, control through prospective reimbursement. In the past, hospitals 
have been reimbursed on the basis of costs incurred and have thus been able 
to pass directly to third-party payers the cost increases due to technology 
acquisition and use. Prosi>ective reimbursement is intended to conirol this 
type of increase by presetting tlic am<ftjni of ret'enues a hospital may acquire 
in a given year, usually on the basis c| an assumed consianci' in case mix and 
admissions, possibly with a 5 lo lO'^^rceni increase built in to uccouni for 
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inflation. The recently announced 9 percent increase lid on Kospital 
revenues,*^ like the earliei^ Economic Stabilization Program's Phase IV 
; \ a>ntrols,«* is basically a prosp^tive reimbufsement plan* 
• Mosl of^thetelatively large literature on the vsfrious prospective rei 

ment experiments centers around the specific issup of cost contrpl, but 
here we aje concerned only with how prospective reimbursement will ^ 
affect the ^cqui^tion and use of medical technologies. Reports by Bauer and 
* Denson and by ^ellinger both make the. point that hospital administrators 
^do not currently control the utilisation rates of ancillary service departments, 
such as mdiology, pathology, physical therapy, or thf inpatient medical 
services.^^T*^ Sufficient technologies are already *in place to cause huge 
increases in utilization* even.wathout the acquisition of new, esoteric 
medical, fechnplogies. . , ^ 

Proponents of the prospective reimbursement system beiieve.it will enable . 
hospital administrators, who are the organizational entities who must be 
concerned with overall hospital revenue, to rationalize the hospital budget- 
ing process in order to limit t echnolog y^rejat^d cost increases. In our view, 
this is ^a very difficult task beoiuse of the current organisation of hospitals 
and their source of revenues. The hospital a<iroinistrator simply does not 
nQw c6ntrol the primary source of variable costs and, revenues in the 
hdspital setting, that of ancillary (often technological) services./However, 
^ a change in the structure of hospital organization, such as having the imlicai 
staff work with administrators to limit acquisition and use of technological 
services, may enable prospective reimbursement to work as an e/fective means 
of both cost and t€chnoiog>' control In a sense this is what happens in 
prepaid group practices. 

* 'is 

Alternative delivery systems 

a\noiher approach to mediol technology regulation would be to 
encourage the growtli and development of alternative delivery systems such 
as health maintenance organizations (HMOs/, which are constrained to 
operate under a fixed budget and must, of necessity, perform some rationing 
of technological services. Although HMOs are well known for jjiedical 
cost containment, particularly in decreasing the rate of hospital use, less 
V has been published concerning their use of medical . technology: The 
diffusion of technologies into HMO practice lags behind-the fee-for-service 
sector, but adoption of the technologies almost invariably occurs at some 
"later date, as has been shown by recent experience with cor6nary bypass 
surgery in a large -HMO.^^ Howev^, stricter criteria for use of the la^r- 
intensive technologies, such as ifcstrointestinal endoscopy, does lead tQ 
decreased use of these procedures,'^ and use of CT scanners appears to be less 
in' HMO populations*'^ Also, Scilovsky has data showing a decreased use 
of the low capital, high volume technologiesin HMO^settings in comparison 
^ to fee-for-service practice*'^ ^ f 

Thus, .while HMOs must respond to the medioil marketplace and to * 
cxistoroary practice, they offer a model of an alternate approach to resource 



decision making. The disappointingly low response to ihf implementation ^ . 

. of the HMO act of 1973 (P X. 93>222) (j^ss than 3 percent of the V S. popu» 
lation is currently enrolled in an HMO) suggests that the eijcoufagemeni ' ^ 

. ,of growth and development, of aliernaie delivery systems b^j itself is not a " 
promising national , approach to the control of medical technplogy. How* 
ever, any new system thai requires an economic ceiling and rationing may 
want to- look more to the prepaid grOup practice model as an alternative . 
for resource allocation decisio^ making. •'^ ^ ' ... * 

Manpower policy' ' . ^ ' \. 

Earlier it w^ shown that the trend toward medical specialization is- 
linked-directly wiUj the availability artd use of specific medical technologies. 
It follows that policies that influence the number and specialty distribution 
of physicians can be expected to have a direct impac«^on the use of medical 
technologies. This''is particularly true of the high capital (i.e., CT scanners) 
and high'labor4j,*.r-gasucoinie$iinal endoscopy) te^nologies that tend to . • , 
be restricted to specialists, and 'less true of the lo^ capital, high volume 
technologies that apply to all categories of physipans. Bep^use spread of 
new specialty-linked technologies seems to prpceed until the field is 
saturated, the concenuration Of physicians would lippear to be an important 
limit to the degree of technology diffusion and use. Indeed, new technologies • ^ . 
are sometimes alleged to cause manpower deficits, as with the "shortage" 

of neuroradiologists consequent to the spread of CT sootme^^ ^ ^ 

While the specialisi^o-generalist balaVioe is a factor regulatiftgliigh.oost 



technology use, the overall supply of physicians is an important determi- 
nant of the use of low cost technologies. The opportunity to 'generate 
meome from the sale of ancillary lab tests'** plus the probable targeting of 
physician income irrespective of physician density" means that technology 
use is directly related to physician supply. Eli Ginzberg quotes Canadian 
and American estimates that the addition of one>hysician adds approxi- 
mately $250,000 to the net annual operating cost of the health care enterprise, 
much of which is due to technology use. | 

Although regulating the number and type of physicians is an important 
aspect of decisions that affect m^ical technology acquisition and use, it 
must be remembered that the lonjp lag time required for physician u-aining 
limits this strategy to a long range solution. 

Utilization review and quality assurance ^ 

Utilization review and qyaliiy assurance include a ^-aiiety of <x>ncepts. 
c Our concern in this paper is the standard-setting functions of both as they 
apply to. medical technology, particularly the process standards for medical 
care. 

The history and literature on utilization review have recently been reviewed 
by Brook and associates.*^ They conclude that physician involvement in 
peer review has virtually no impact on costs of care, and that the length of 
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^lay approach to controlKitg hospital costs is ineffective. We agree with 
their sugge^on that peer^e^W of ambulatory care will/'almost inevi tably 
lead to greater use of services arid increased costs. 

Professional Standards Reviej^' Organizations (PSROs) are a formal 
inechanism for both utiliiatiotx review and quality assurance for patient 
care reimbursed by federal funds. P$J?.Os were mandated a§, part qi the 
1974 Social Security amendments (PX. 92-603), The statute requires that ' 
PSROs determine whether care was medically necessary; of recognized 
quality, and provided in the proper facility or level of care (inpaiient, 
outpatient, etc.). The legislative intern was primarily o^liof cost containment 
(to avoid i^nnecessary services), bui^itpossibly for polilical reasons the^ 
administrative interpretation of ihe statute, by ihe DHEW has leaned more 
toward qua^ty conUroL^ . » ^ \ 

Because PSROs must determine what quality carets, and thus be able 
to evaluate whether a particular procedure and/^or service is necessary for 
a specific condition, their impact on t^ acquisition and use of technology 
may be extremely large. Yet, as noW structured, mty do not have the means 
to evaluate procedures and services themselves; they must rely on evaluations 
by others. As Gaus and Cooper have pointed out, *lf technology assessment 
^is not provided, then current practice becomes -||^epted practice/'^^ Also, 
as mentioned earlier, most technology evalukwbn'is done by persons w^ith 
a vesteji interest in the iechnolog)\ 

. Nevertheless, by defining a service as necessary or unnecessary, a PSRO 
defines both minimum and maximum levels of technology use. Havighurst 
and Bovbjerg discuss this point: 

, , /I he very authority lo define medi<*al nc^es^iiy includes the po%ver not only to 
<k leiTniiie xhai some sen*ices are uniieces,sury and should not be rendered bui 
idMj ID deiermine \\nn others are necessary and musi be rendered*^^ 

In our opinion the key lo the usefulness of the PSROs is the power they 
have* to define necessary services^ As now structured, PSROs can go little 
beyond defining the necessity of a service cki the basis of community 
standards, or others* definitions of efficacy. However, their contribution 
would be enhanced greatly if the PSRO mechanism at the national level 
developed a process of technology evaluation and standard setting. The 
National Pmfessional Standards Review Council could be used for this 
pur}K>se, aj^sunung <hang<^ in its composition to rffl^c it less provider 
clouunaH^L Thi.s would have «> bv done, however> in conjunction with the 
nationiil health planning mechanism. In' this way PSROs could become 
a }x>sitive force ^fecting both the acquisition qnd the use of medical 
technology. . 

♦ 

Research policy ^ y 

Earlier n was shown how increasing specialization in medicine combines 
with the disciphnai7 and categorical nature of medical academia and the 
NIH 10 create a research climate that is protechnology. One policy response 
would be lo yi^e thai an increased proi>ortion of federally sponsored 



research be devoted to technology evaluaaor> and cost-benefit assessments. 

However^ while this strategy might be argued as a way to increase the 
quality <>f 'medical care, it has at least two limitations as a regulator of 
technology use. First, much biomedical research /s sponsored by nonfederal 
agencies. Indeed, the GT scanner was developed commercially in the 
United Kingdom, The degre^to which commercial technology d^elopers . 
may concentrate on the medical market is illustrated bj^ recent j)rediction 
that medicine will be die single biggest target in<histjry for computer 
applications in the future.** Second, as mentioned earlier, technology 
evaluauon using available methods is exceedingly difficult. 

Reducing or redirecting gpvernmeritally sponsored research will have 
only a minor impact on technology development and use in the f9reseeable 
future. A mechanism that could have greater impact would be to require 
Nthat a social, diinktcal, and economic impact report be made publicbefore 
th? federal government could fund new clinical or developmental research! 
Tliis report could then be reviewed in a forum thai is sefwirate from the NIH, 
6r other sponsoring ffJderal agency. 

., ^ ..- 
Medical liability procedures 

Few reports or empirical studies document the impetus to perform medical 
procedures that results from fear of possible future litigation. However, it 
seems rather obvious that many physicians may have shifted postures from, 
"If it can help and can't hm, do it," to "If in doubt, do it, as it may avoid 
a future liability suit." 

* There are some inferential data in this area. Jonsson and Neuh^user 
observe that "the volume of X-ray and laboratory tests in Swedish hospitals 
is about half the amount ordered for similar patients in American 
hospitals. This is in the <x>niexi of n\edicai services provided by the 
sta(e and a structured grievance redress sysjem. with litigation as a last 
resort. . ' 

There are also indications that the "maipraciice crisis" is dianging the way 
in which physicians practice. A. L. Lipson of The Rand Corporation (as 
reported in American Medical News) noted in a recent study that the 
malpraaice issue may have conflicting effects on the use of medical 
lechnol^y. While, on the one hand, "some physicians are becoming more 
>\'ary of performing 'high-risk* procedures or of dealing with patients they 
regard as inclined lo sue, on the other hand some physicians are performing,, 
•more diagnostic tests than would otherwise be necessary. v 

Defensive medicine, that is, ordering procedures and tests wiili an eye more 
on future litigation than on the patient's current health status, does have an 
effect on. the use of medical technology. While we .have seen little direct 
evidence as to the degree pf that effect, we would judge thai it is in the 
direction of increased use of diagnostic tests. Regulatory mechanisms 
designed specifically to determine the efficacy of procedures and services, and 
to. define situations in which procedures and services should be provided, 
should lessen the use of unevaluawd services prompted by ihe threat of 
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• HiigauoiK Reform of the medical malpractice l^iws lo lessen the threat of 
lidgatioxt would have the same effect. ^ . 

Medical devices regnjation "* / ^ ^ 

Until recently, medical devices were developed and spread thromj^hout the 
"medical car^ system before evaluatioft was attempted. Of the several reasons 
discussed above, possibly the most important is the difficulty of designing 
and performing adequate experimental trials of medical devices. On the 
other hand, the Foodand Drug Administration (FDA) has required tha t dmgs 
be tested and proven safe ar^d effective before they are marKeted. Thus> 
evaluation of ii^v drugs h^s been paid for ^directly by private industry- (and* 
^ only later indireXtl^ by jponsuniers), while evaluation of medi(!al devils is 
paid for directly by the medical care "reimbursement meclianism through . 
payment fof unevaluated technologies (such as the CT scanner and coronary 
bypass surgery). However, this may change due to the recently enacted 
Medical" Devices law. 

.This law now gives the FDA many of the same powers overview and current 
medical devices Qiai it has had over diugs. It broadly defines a medical 
device as an instrument or apparatus related to the care, mitigation, or ueai- 
ment of disease. The law also est^^Ifehes three classes of devices, witli only 
one subject to premarket standards clearance. Class I devices will have only ^ 
manufacturing and marketing controls applied to tkHS^ to assure diat the- 
product meets minimal standards\>^uality and safety. Class A includes the ' 
Class I conuols but adds specific performance" standards. Class III also 
requires premarket clearance for both safety and effectiveness. The last classi- 
fication is potentially the strongest mechanism have addressed in this 
paper for the eventual control of medical ecjuipm^^ technology. However;it 
remains to be seen what type of regulations ii\e FDXjssues to enforce iliis law. 

The law is primarily concerned with the safety and effectiveness of devices. ^ 
It does not relate to either cosfqr utilization. Obviously, if a device has a 
relatively low cost, is proven safe in independent trials, and is used in a private 
physician's office, then neither this law nor capital regulation will affect 
its acquisition and use. There ia- also the question of how strict the FDA 
will be in classifying devices in Class 111 Preliminary indications are that 

• specialty panels empowered by the FDA to perform this classification have 
tended to place devices in the lower classilications that do not requireevalua- 
tion of "effectiveness. If the FDA chose to exercise the full powers conferred by 
this law, it could be an especially useful means of controlling market entry 
of new medical devices, although only if the reimbursement mecl^anism were 
ax>rdinated with denial of payment for services that depended on 
nonapproved devices. (However, the la%v does not affect use of new procedures 

•or services unrelated to a specific device.) 

Fiscal ceiling on medical care system 

A fiscal ceiling on the whole medical care system may be necessary to 
permit man^ of the above policy options to work. It is an obvious way to ^ 
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force national or regional decisions on resource allocation and the acquisi- 
tion, and use of medical i^^chn6logies. Setting such a ceiling wouldrequire - ^ 
political .and social judgmj?nts about th» appropriate aijibunt of resou^es 
. to be devoted to medical care, and about the role of .the many other factors 
influencirig nadorial h^^^ 

Perhaps \he greatest* problem with the f 
lack, of i4eas about how to attain it, how to make the national decisions 
• governii^%>Ad what a^ystem would look tike that incorporated it. With a 
, ceiling 6n national expenditures for medical care many of the mechanisms we 
have disaissed previoiasly could be dianged made, to work together 
' more effectively . We cau tion, however, that while this option opens up many 
possibiUties, it will also be the most difficult one arbund which to develop a 
political consensus. * . . 

Conclusion 

This conference has looked at specific technologies and mechanisms forv 
: . their control *ln the end, however, we must be concerned with the cost of 

medical care, appropriate resource alloca tion, and ways |o improve the heaIth^.--^^*>-^ 
status of the American people. Payment for services mtist be based on a jddg- 
rtient about the social need for that service, notlom" the so-called, medical 
marketplace Our piecemeal accounting practices and nmratipnal economic , 
system encourage expenditures for many so^vices, that contribute only 
marginally tp improving our national health status, the cost of which is 
" added up only at the end of the year as national expenditures. One of the . 
strengths of our sysiera is its diversity. Any system designed to allocate our 
* resources miisi encourage the use of clini<aliy necessary and economically 

• ^ficient medical Ifechnology, while at the same lime allowing for enough 
diversity to permi t decisions to be made at the regiorial level on wh4t methods 
and equipment should be acquired and used. This may reqilire governmental 
authority to determine a reasonable economic ceiling on the system and 
formulate methods to enforce this ceiling. 

The high cost of medical care is the result of a variety of factors. In our 
judgment, trying to control cost solely through technology control will result 
in discouraging the development and use of many beneficial technologies. 
Rather than seeking solely lo control cbsts, a* system must be created to 
evaluate the social, clinical, and economic costs of medical technologies, to 
encourage technologies that are efficacious ancyrfficient, and to discourage 
those that are unevaluated or harmful. * * ' ^ 

Our current mechanisms are more flawed in application than in tlxeory. 
For instance, the PSRO mechanism^eould be expanded to include technology 
evaluadon. Health Systems Ag«ncies could have greater effect by including 
Medicare and Medicaid reimbursement under their regulatory power. The 
FDA's regul:^iions concerning die market dissemination of new medical 
devices could be coupled with reimbursement controls through federal health 
care financing programs. The National Health Planning Council {when it is 

• formed a^ required by the National Health Planning and Resources Develop- ♦ 
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* meDi)\a of 1^74} could assume its r^ponsibiliiie^ toward technology fevalua 
lion a$ maiidaied-by that acClt might theit functioiiiis a ''co^rt ofap^aF' lor 
decisions made at a local 1ml concerning medical^t^hnology. The NIH or 
other federal agencies could be required to issue a social and economic impact 
statement before funding development of a new medical technology. 

Efforts ff) determine appropriate technology, development and us^ must 
\ake into account social and economic, as well aS clinical^ values. Technology 
by itself is not the culprit in the.hi^h cost of medical care;' rather, it is our 
current inability to make and enforce decisions about what medical services 
we neeJknd can afford. These are essentially social.dedsions, and, in the face 
the forces that pr6mote the acqvisidoif and use of medical technologies, 
they must b? ixiade in the contact of apolitical consensus concerning both 
ndfedical care priorities and resource allocation* It is our judgment that 
without such a, consensus, the fences that pfcniote technplogy use will be 
difficulty if not impossible, to conuroL ^ 
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' Regulatory and nonregulatory strategies 
lor controlling health care costs 

Alain Enthoven and Koger Noll 



Health care is one of the most rapidly growing parts of the American 
economy. Real age-adjusted per, capita spending on health care rose 55 

" percent from 1965 to 1975.^ ^ The largest single part of this increase is 
accounted for by hospitals; during the same lOfj^arperiod, real age-adjusted 
per capitis spending on hospitals increq,5ed 80 percent. By 1976, spending 
on hospital care had reached |55.4 billion, or 40 percent of total health 

. spending.^ Consequently, the principal focus of public discussioii of health 
care costs has been on hosj^ital services. Recently, the debate has centered on . 
the use of new medical technologies by hospitals and excessive use of 
hospitalization, especially for surgery and diagnostic testing. 
The rise in hospital spending has several possible explanations. One might 

be that consumers can now buy better health than they could in the pasu 
Higher incomes ehkble consumers to purchase more medical care, just as 
higher incomes lead to increased consumption of other goods and services-* 
Technical developments that make health care services more effective in treat- 
ing illness also increase the demand for medical services. If these factors were 
.the primary force driving up medical expenditures, a rise -in medical 
expenditures should be associated with improved health. But the large 
spending^increases of the past decade do not appear to have produced a 
corresponding improvement in the overall health of the population, at least 
^ as measured by aggregate indicators of morbidity and mortality. Bunker,« 
Lembke,' Wet\nbcrg,« and others have noted wide variations in the per capita 
consumption of certain health care services among similar populations 
without any apparent difference in ^dical need or health status. Gaus and 
associates foimd a large and significant difference in hospital and surgery 
utilization rates between Medicaid beneficiaries who are served by group 
practice Health Maintenance Organizations <HMOsJ and control groups 
served by fee-for-service physicians; there was no significant difference 
between the study groups and their controls in terms of perceived health 
st^us, number of chronic conditions, or disability days per month.^ 

Another cause of rising expenditures could be that medical care improves 
the quality of life in ways not measured by aggregate statistics on health 
status. While this may be important, it is not readily measurable, and, in any 
event, the rising public concern about increases in medical expenditures 
suggests that at least some of these gains in the quality 4l life arc probably 
not worth the costs. | 

ERIC ^ 227 



A third* and probably the most important cause of rising medical cape 
expenditures appears to lie in the incentives that have been created by changes 
An \ht way services are paid Jor. The share of hospital costs paid directly by ^ 
xonsumers declined from 49.6 percent in 1959 "to 8.9 percent in 1976.^ * In 
1965, government paid 24.5 percent of total healtli care costs; by 1976, tiie 
share )vas up to 42.25f^cen O Themain purpose of the government programs 
was to increase the amount of services to target groups such as the elderly 
and the poor. The source of increased care for target groups was intended to 
be a net increase in real resources devoted to health care, rather than reduced 
' * (^re for yie remainder of the population. So it is not surprising that health 
care spending has increased faster than total income; indeed, had the resuhs 
been otherwise^ such programs as Medicare and Medicaid could only be 
deemed failures. But the government has succejtded in increasing substan-* 
tially the amount of medical services provided to these target groups. In 1976, 
Medicaid, for example, madeper capita exp<*nditiires on ^medical care I6t 
the 23.2 million Medicaici' recipients that nearly equalled average per capita 
si>ending by the rest of the population.^ ^ 

The insulation of the patient from the direct financial consequences of 
hospital treatment eliminates most of the incentive that a doctor or patient • 
might have to make sure that treatments are worth their cost. To the extent 
that providers and patients respond to financial incentives, treatments of low 
or uncertain value will be applied more^quently if neither the patient nor 
the doctor is financially responsible for iRt costs.. 

In theory, government or private insurers could try to prevent spending on 
medical care of low value by carefully monitdring the diagnosis and treat- 
ment of each patient and i-eimbursing only expenditures for treatments of 
significant medical value. Such close monitoring would require substantial 
administrative expenditures and much second guessing of professional 
decisions* Even if the costs of sucli an endeavor were worthwhile, private 
insurers would have little t'o gain from undertaking ihem. In most cases> 
insurance premiums are experience rated, so that» in effect, the cost of 
additional claims paid is passed on to the group paying the premiums. More- 
over, go^rnment and employers tend to evaluate the efficiency of claims 
processors by the percentage of premium revenue that is absorbed bf adminis- 
traiive cost, not by success in oveiall cost conuoL and to n^nitor treatment 
would increase admini^^trati^e cost. In any cas^» if one ^mpany were lo 
attempt such a procedure, medical professionals might refuse to cooperate, 
* or indeed even decline to accept patients with policies from that company,^^ 
Without the cooperation of physicians, assessing the efficacy of medical 
treatments is an impossible task. 

The position of the government toxvard trying to monitor the care of 
patients is in some respects stronger and in other respects weaker than that 
of insurance companies. Since patients aided by government are generally 
poor, providers have little chance of extracting payment from the patient 
should the goveinmeni refuse to allows particular cost Moreover, govern- 
ment is a much larger purdiaser of medical care than any private insurer, and 
its decisions, therefore, can have a greater impact on theeconomic viability of 
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a provider. Nevenhdess, government, toQ> must depend. on voluntary 
MXK>perauon among providers in ocder to pbtain servke^ ind cannot tolerate 
massive refusals by providers to serve patients wliose bilk the government has 
promised to pay* Moreover, government is bound by proc\4rement rules, 
designed to prevent favoritism and fraud, whidi constrain the use of indi- 
vidual judgment. These rules are influenced by political pressure from well 
focused providerdnterests. 

]^<ause of the difficulties of effectively monitoring^treatment, both govern- 
ment and private instirers rely on physicians to determine treatments and t6 
establish peer review as the mechanism to curb spending on treatments of no 
value. Because all doctors and patients face essentially the same pattern of 
weakened incentives to consider the costs of al^ternative treatments, standard 
medical practice can be expected to indude an evergrowing array of accepted 
procedures that have a low or uncertain value. Thus, reimbursement of the 
\ costs of standard treatment will lead to ever increasing expenditures on 
Vmedical services yielding little benefit!, . 

\To date, three types of policy response to the problem of rising health 
exp^ditures have been proposed. One is^'to inaease greatly the share of 
medical costs that is paid by the patient, so that consumers will have much 
more incentive to economize on medical services." A second is to leave intact 
the in<?enAv<» for increasing expenditures in the fee^for-service, cost 
reimbursement, third-party intermediary system, but to impose eco^nomic 
and techj:iical regulation on providers in an attempt to prevent the incer^tives 
from producing their natural effect. The third is to restructure the delivery 
and payment system in a manner that alters the basic financial incentives 
facing providers tharthey find it in their interest to provide good-quality 
but cost-effective care. The main thesis of this paper i$*that sfi^nding on 
health services cannot be effectively controlled in the present political context 
witrfout a policy of the third type, 

Reliance on consumer cost^sharing 

* The first alf^ative, placing the whole burden of economizing on the 
patients by greatly increasing the extent of consumer cost-sharing, is not 
practical because it is incompatible with^the objectives of both private 
insurance and public policy towards medical care* A large increase in 
deductibles and coinsurance rates would increase the risk that a family would 
suffer serious financialloss in the event of major illness. When applied to 
government programs that are aimed at lower income groups, it would also 
reduce access of the target population to medical care. Of course, the pur- 
pose of insurance is to prevent serious financial loss, and the purpose of the 
government programs, besides providing additional protection against 
serious financial loss, is to guarantee all citizens access to needed care, 
regardless of ability to pay. 

To adopt a system in %vhich patients must pay direaly a much greater share 
of medical care expenditures is to conclude that society has picked up an 
overly generous point along a* immutable trade-off between an equitable 
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'and an efficient health care delivery system. The evidence suggests that 
Americans are not yel ready to accept this conclusion. A good indicator of the 
political acceptability of this approach" to cost control is the fact that 
proposals by the Nixon and Ford Administrations to increase cost-sharing 
by Medicare beneficiaries faiJed to attract a single Congressional sponsor. In 
the current political climate, any policy emphasizing more coinsurance 
inevitably will include an upper limit on a family's health care spending, 
above which all Or practically all will bepaid by insurance. At that point, the 
incentives in the fee-for-service, cost-reimbursement, third-party inter* 
mediary system would continue to work as before. The effect would be to pull 
medical care resources out of primary care and into catastrophic care lo an 
even greater extent than is the case today. This means even less emphasis 
on activities that can help prevent disease and add significantly to the quality 
of life, and more emphasis qn care that offers small net marginal benefits at 
very great cost. In addition, a shift to a system of catastrophic insurance would 
not merely be a financial device for reassigning risks; it would also mean 
a further reallocation of health care resources towards categories of care 
(such as long-term hospitalization) that probably already account for too 
high a share of health care expenditures. 

Regulation as a substitute for appropriate ^ 
economic incentives 

A great deal of regulation is inevitable in health care. The debate over 
regulation is not a matter of all or none* The key issues regarding medical 
CBve costs- are these: Is the purpose of regulation to stop or reverse the forces^ 
determined by the basic financial incentives in the system, or is it to channel 
those forces into socially desirable forms of competition? Will it attempt to 
overcome grossly inappropriate financial incentives,^ or will it merely 
modify the direction of financial incentives that are already close to being 
appropriate? Will regulators attempt ^'to make water run uphill/' or merely 
attempt to channel the stream in its downhill course? 

The significance of the distinction is diis. The managers of regulated firms 
will make judgments about the benefits and costs of attempts either to change 
regulatory rules to their benefit or to evade them. If a regulator attempts to 
make the regulated behave in a way that is directly opposed to their financial 
interests, regulated entities will have a strong incentive to attempt to bend, 
fight, or evade regulation's. This will force regulators to deal with many 
individual cases and will subject them to continuing pressure to grant 
exceptions to their general policies. If, on the other hand, the regulators 
attempt merely to modify the behavior of the regulated at the margin in such a 
way that the financial benefit to the regulated of changing or e\'ading the 
rules is small, then one can expect fewer, less ferociously battled attempts to 
change the rules and few(^ skillful attempts to evade regulation, for the^ 
potential gain will be less if these strategies succeed. In this case, regulators 
will rarely if ever directly threaten the financial survival of firms* and can 
manage these cases by exc^tion« 
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This section focuses on ibeconsequences of aueiDpting to use i^gxilaiion as 
a substitute for appropriate financial incentives. As used here, regulation 
refers to a type of social coiiuol of transactions that is chaa:^acteri2ed by its 
procedures as well as by its substanti\'e purpose. There are two key charac"^ 
teristics of regulation, ^irst, the regulatory authority i^ not a party to the 
tmnsactions it regulates. Instead, it acts as the referee of transactions beiween 
other parties. By contrast, eligibility requirements and cost reimbursement 
formulas for Medicare or Medicaid recipients are i)ot> in this sense, regula- 
tions, because they are written by the purchaser of the service. These controls 
are more properly regarded as terms of a contract between a purchaser and a 
vendor. While these controls are likely to be subject to the^same kinds of ^ 
political and legal problems that plague regulation, their development and 
promulgation is by au agency with a direct budgetary stake in the outcome. 
Consequently, the agency is directly accountable for the fiixancial implica- 
tions of its decisions, whereas a regulatory agency is not. Second, federal 
regulation is operated according to procedural rules tliat were developed 
from case law Stnd formalized in the Administrative Procedures Act of 1946. 
The most imi>onant features of these rules are that d^jdsions must be based 
on evidence that is presented in formal proceedings, that substantial evidence 
must be submitted in support of each decision/ and that the courts may 
review a decision if it is appealed by a participant in the regulatory pro- 
ceeding* By contrast, conditions on government purchases and subsidies 
do not have such elaborate procedural requirements. The formal procedures 
make the regulatory process expensive and time consuming. More<^er, the 
expense is greater as the number of regulated entities grows, so iiat the^ 
wisdom of regulatory intervention becomes in pan dependent on the 
structure of the regulated indusuy. 

An agency can regulate an industry either by dealing separately with each 
firm or each market (the q||^pproach), or by wnriiing general rules to 
simplify cases or to be appliffljlirectly to all fiiTns in the indusuy without 
individual proceedings for each firm (the rule-making approach). In an 
industr>' with numerous firms, both approaches have important weaknesses. 

The case approach to regulating numerous entities produces a situation in 
which many proceedings are underway simultaneously, all with diffe^»nt 
participants, evidence and proposed decisions. Because participation is 
costly, groups whose welfare is affected by many pending cases may not b€ 
able to afford to be represented in all proceedings. Yet, because policy is 
developed by precedent, each case can have important effects on cases 
involving completely different sets of producers an4 consumers. Moreover, 
the case approach undermines the development of consistent policy. Each 
decision depends on evidence presented in that case, and evidence is bound 
to vary from proceeding to proceeding. Evidence and policies developed in 
one forum will diffuse only slowly into other proceedings because of the 
inffTmational problems that participants face in attempting to track the 
progress of many simultaneous rases. 

The rulemaking approach also presents problems. A rule-making 
proceeding, because it directly affects the welfare of many groups, normally 
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will have many parddpanis. Consequently, a rule- making proceeding 
usually takes several years before a decision is rendered, not counting the 
additional years normally lost in inevitable appeals tbrotxgh tte federal 
court system. Moreover, general rules^ based upon average conditions in an 
industry, will produce specific instances of inefficiency and inequity v^hen- 
ever firms and markets are heterogeneous. If ^he industry displays this 
heterogeneity, some firms will not find regulatory rules binding, while 
others will be threatened with extreme financial pressures, perhaps even 
bankruptcy, if they are forced to comply. While the former are likely to 
remain unaffected by regulation, the latter are likely to be provided with 
exception procedures/ 

The escape v^ve of an exception process and the procedural safeguards of 
administrative law serve the same equity objectives. The former saves the 
regulator from the embarrassment of protecting consumers so well that some 
are denied needed servicel But it also blunts the effectiveness of the agency by 
instituting a mechanism which insures firms against financial failure and 
seK'e^ to'-drag out the regulatory process by extending it by one^'more phase. 
In additio^i, exceptions are ahvays decided on a case-by-case basis, so that 
the extent to which an agency am rely^on rule making as its main policy, 
weapon depends on the degree of homogeneity among the regulated entities 
and the direct effect of ih^ regulations on their finai>cial health. Protracted 
proceedings with numerous pleas for exceptions are more likely to result 
from the regulation of price or product quality in a heterogeneous industry 
than from the imposition of informational requirements on the same 
industry, or the regulation of prices or product quality in m industry in 
which all firms produce identical products at identical costs. 

The cost and effectiveness of regtilation also depend upon the complexity 
of the information upon which regulatory decisions are based. The more 
complicated is the regulated activity ^ahe more technical and detailed is the 
evidence that is submitted into the regulatory process. Complex information 
requires a more time-consuming process as well as greater costs foy i^reparing, 
interpreting, and evaluating the data. 

The |>roblemis compounded if the objectives of reguiaition are themselves 
complex and lading in concreteness. For example, '*tmth-in-packaging** 
regulations that require honest and complete revelation of the components 
of a product are easier to develop tlian are minimum standards of product 
quahty* The latter are more susceptible to subjective determination and as 
a result require more careful and complete evidentiary proceedings in order 
to withstand judicial appell. Similarly, while regulation of public utility 
monopolies is always difficult because the technology of public utilities is 
sophisticated, the most difficuh issue is determining the quality of service 
and the level of capacity that the firm will provide. Once these are determined* 
the easier tasks are to calculate allowable costs and to develop a structure of 
prices that limits the ability of the firm to capture monopoly profits. In 
broadcasting, ii is comparatively easy to determine whether a firm engages 
in fraudulent billing practices or broadcasts at the assigned fretjpency and 
power, but far more difficult to ascertain, as the Communica^iions Act 
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jdem%iid$, ivhether the &em<:« provided by a broadcaster serves the needs and 
im«resi of the coinmuniiy, i . , ^ 

Even in ite absen<¥ of the complexities discussed above, regulation has 
proved to be of limited effectiveness a^ a mechanism for the sodal control of 
industry^^^ The procedural requirements of regulation give relati>^ely 
well-represented groups with high stakes in theoutcome a distinct advantage 
in influencing regulatory decisions, and the political obscurity of regulatory 
agencies tends to make them vulnerable to requests for special favors from 
politically active groups. • 

As a result, regulation is normally, on balance, beneficial to the regulated 
industry and harmful to its customers because the former tend to be better 
organu^ the interests 

of consumes and businesses coincide, v;hen the industry itself is divided, or 
when the'agency is at the center of the issues that concern a fnass political 
movement, such as enyirdnmen talis ts or organized l%bor; For example, 
product safety regulatory ag«icies are generally relatively effective in dealing 
w*ith *^ad actors** whose- products are atypically dar^erous compared to 
tjheir competitors*, but relatively ineCfectiye — indeed, often pernicious — 
when setting standards for an entire industry. The industry-wide safety 
regulations that prove successful tend to be (jnes that- are both^inexpensive 
and noncontroversial, but that deal with problems thatsomehow escaped the 
notice of an industry, usually due to some inforrnational problems, such as a 
Very low frequency of harmful consequences from the industry's products 
or insufficient incentives for any particular firm to engage in tl>e research 
neoesskry lo solve the H|oblem.^^ \ 

When regulation is complicated by sophisticated data requiremeots, 
heterogeneous firms and vague objectivjss, regulators are especially^rone 
to be protective of regulated entities that are on the verge of financial failure. 
When these complex^ities are pres^^nt, the cause of a firm's financial, 
difficulties is difficult to determine, so that a plausib|e*ca$e probably can be 
made that the" regulator contributed to it. A political leader who helps to 
determine 'the fate of the regulatory agency through budgetary actions, 
legislative' decisions, and unofficial nonstatutory oversiglu constitutes an 
informal route for a financially troubled entity to use* to appeal agency 
actions. Polij[.icians can be expected to be concerned if a firm in the home 
constituency appears threatened with extinction by regulatory actions. Thus, 
an agency may be punished by Congress or the Executive if it forces a truly 
inefficielftt operation into bankruptcy whenever ther^titudeof its position is 
less than certain. However, it faces no concomitant penalty if it offers 
protection to the failing enterprise, . 

For all of these reasons, effective, comprehensive regulation is likely to be 
especially;difficult to apply.to the medical care sector. First, medical care is 
provided by numerous independent actors — physicians, hospitals, special- 
ized care centers* other indej^endeni medical professionals. Second, a unit of 
medical c^^re service is difficult to define and measure. The number of health 
^problems is large, and the clioice of treatmen rfor each depends on individual 
physiol^icJil and- psychological characteristics. Moreover, providers differ 
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in ihe kind^ and amounts of caie they provide ?nd in ihe ueatmeni ili^y 
believe, to be b.e$t for a parti aalar case. Thm, any i^gulaiory iniervend^n 
Uiai proMses to haVe insignificant effector the revenues or cosi5 of providers 
— < and thereby to threaten financial Joss lo some — v^-ifl take the form of 
extensive case-by-case decisions (perhaps in the form of exceptions), with alK 
the costs and defl(y?tion of policy that the lease approach necessarily emails. ' 
In particular, attempts to control prices, capacity, and the quality .of 
service by direct intervention are more likely to exacerbate proWems in these 
areas than to .ameliorate them. ^ 

In the medical care sector to date, the only economic- regulation tkat has 
been thoroughly tested is the regulation of hospital capacity, and the results 
bear out the pessimistic contusions of the preceding analysis. The federal 
government has attempted to conu^l the number of hospital beds since (lie 
1950s, when federal subsidies for hospital construction were made a\^ailabie 
to hospitals only if proposals td expand capacity were approved by area 
planning authorities.^^. In the .1970s, community planning has been giving 
way to Certificaie-of-Need regulati&n by states in which regulatory 
authority must issue a perrnitj based upon an assessment of community 
needs, before an incr^a^e in hospital capacity can take place* The available 
evidence' indicates that Certificate-of-Need Regulation ha^ not succeeded 
in controlling the problem of overbedding. For example, a recent studyA^.. 
found that 30 of 41 states and areas that liave such controls and for w*^<^i. 
complete data could be obtained gave approval for hospital beds in excek^M 
. 105 percent of their published need ptojection foi^five years hence, Fotypej^l 
of these l^gan the period overbedded and approved additionarbeds^piil^^l 
five others became overbedded during the period studied as a resi^if^f liii 
projects they approved. Other studies, using rnultiple regression t^dmiqu^^^ 
flave reached jrimilar conclusions. *• • . I : 

The apparent ineffectiveness of Certificate-of-Need regulation is consistent 
with the preceding, general description of the prc*lems of regulating an 
industry as complicateA^as the health care sector^ Regulators can be expected 
to have great difficult/ in defining the appropriate number of beds for a 
commumty. Since providers can control occupancy rates, reg^ulaiors cannot 
simply rely on observing whether beds remain unused. Instead, regulators 
mxjLSi att^emyi to assess what Ix^d use would be if all patients %vere given optimal 
medical t^rc. Since optimal medical care depends on the particular charac- 
teristics of a patient, can be defined only by representatives of the regulated 
sector, and, in my event, is subject to wide variations in jud|;ment arnong 
medical professionals, reaching a decision on this issue ^at varies much from 
existing standard practice is all but imjpossible. This was illt^^trated by the 
experience of the Committee on Controlling tfie Supply of Short-Term 
Gemial Hospital Beds of the Institute of Medicine, a collegium of health 
care experts that, after five years of study, was UnabJe to reach agreement on a 
standard for community bed needs. The committee was able to set an upper 
bound — four beds per thousand population — which they all could ;tgree 
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substanii'aUy exceeded ihe desirable standard.* Because the United States 
currently has 4.4 short-term beds per thotisand population,- the Gornroitiee , 
could agree that the nation vas overbedded, but could not agree on a standard . 
that would have any measurable effect on hospitalization.!* Considering that ' 
Kaiser Pernianente of Northern California, a largie prepaid group" practice, 
operates at about 1.5 beds per thousand, il^e inability of the Commiiieeiofind 
a standard below 4.0 ibaves much room for disagreement and uncertainty — 
and itnprovement in performance by tiie industry asta whole.* 

•Even if a target for the overall'bedraie tould be esiUbli^ied, other issues are ^ 
bound to be raised when a particular hospital applies^or permission to' 
expand capacity. Among these are the responsibility to expand service for a 
particular subset of the population, the desirabTlii>-«nelTing hospital of 
particularly high quality provide service to a larger- jx>pulaiion, the 
possibility of bringing an exciting new ireaiment to ah area, and thecertaintf - 
of employing more local residents in building and staffing a new facility.' 
Since the relationship of all of these issues to the desirability of expanding 
a hospital is bound. to be fuzzy, regulators are understandably reluctant to 
appear to be some peculiar form of ogre by preventing the performance of an 
impoi^ani public service and the creation of jobs. ^ 

The- third-pariy 'payment system contributes to the problem facing 
regulators. Since most of the, cost of operating unnecessary facilities is likely 
to be paid by the federal or state government (Medicare and Medicaid), or by 
insurance policies that are exi>erience.rated over an area wider than a HealtK 
Service Area, the communities diat regulators seek to protect against rising 
costs (and hence, for political reasons, .the regulators themselves) face 
weakened incentives to tip hard dec isions in favor of cost control. This could 
ijo attacked by federalizing regulation of hospital capacity. But the result 
would be an enormously complex regulatory agency, undertaking lo decide • 
literally hundreds of Ceriificate-oC-Need cases simultaneously. The agency ' 
would be forced i.o grant permits by formula, thereby overlooking iegiiimaie 
special cases and community problems, unless the formula were overly 
generous, or to engage in so many independent decisions that coherent policy 
would be unlikely t^. develop. 

Even if capacity fegulaijon Avere iQ succeed in controlling the number of 
beds, it would sti^ be unlikely to have much of an effect on costs. A hospital 
does not add beds for the single ultimate purpose of having beds, but as an 
instrument in achieving other objectiws such as attracting more doctors, 
increasing the status of the hospital, or improving its ability to provide what ' 
the staff perceives to be good care. Because beds are not the only means for 
achieving these objectives, controlling beds is likely to lead primarily to an • 
inarease in other activities ihatalso raise costs and demand further regulation. 

•Four beds per ihomand toukl be achieved by reducing <?xce.ss rapan% widiout reducing 

hospital &f\ys per c^pna. > 

^ ^ ^ 

♦KaiOT ^*o^thcrn Cahl<>rriiii% ^Kjpuhuion not lypk^l of ibf Uniic-^ .Siaten. But, cvrn when 
age^adjusted. ibHr hospuiii uuii^iMm is abou? Mli xim <>f \hr Unucd Sutes a wholr. The 
situiuion similar among other prepaid group praciue:*. 



Thk is the familiar regxilkory lai^baby ef fect.^^ Regulatory age^des; because 
of the nature of their, design, must confine their activides to reacting to 
'^f nlpton^^^^rat tlian attacking causes of a problem* If regulation is severely 
binding to a firm, the imagination 6f enurepreneurial managers generates 
continuing strategic actions that fall between tlie cracks of regulator)^ rules 
and defeat the purpose of regulation. The problem is i^ost pronounced in an ' 
indi*ury with numerous (irmsy for then the regulator faces a substantial 
problem in delecting ^the latest innovative response to existing regulations. 
The detection lag; when combined wiib the time involvedfn issuing effective 
regulations, produces regulatory activity that primarily affects the form and 
pace of innovadon, but does hot effectively achieve regulatory objectives. 

Regulation to control tlie adoption of new technologies is not likely to be 
effective because it is even more susceptible to the same problems that make 
capacity regulatioivineffective. Most new hospital services do not involve the 
use of expensive new capital eqtjipmeni; instead they are new combinations 
.-and Thore intensive uses of services already provided,* Thus the opportunity 
abounds for an infinite variety of new technologies that represent changes 
in the way service is delivered, perhaps including new wrinkles that do not 
ccmstitute a main part of the costs of the entire package of services^ 

The first job of the regulator In this milieu will be simply to detect the 
exisjien^e of new technologies, hi principle, regulators can demand prior 
approval of I'echnologies, but in practice, because many are rearrangements 
of existing treatment methods, the definition, of a new technology will he 
obscure and, as a legal matter, debatable, so that the detection of new 
technologies will be an important activity. Because hospitals are so numerous^ 
— ex'en large hospitals that are likely candidates for innovation number 
in the hundreds — detection will be difficult. ^ 

I he problems of :the- regulator are compounded by the speed of 
diffusion of ne\v iechno}<:^gies among large hospiials.^^ Computed 
tomography scanners are a good case in point The lirst two scanning 
units in the United States were iiistaRfd in mki- 1973* Three yeWs later 
(Augusr 1976) 652 CT scanners were known to be in operation, had been 
approved* or were on oijder.^^^' The rate* of iVi^tallation, av4»raging 20 per 
month from June 1975 to September 1976> is apparemly accelerating as 
new companies enrer the markcL With such rapid diffusion, if more than 
a coupJe of years are lost in detecting a new technology and sustaining 
through appeal a regulatory finding that >;i treatment constitutes a new 
technology and therefore should' be regulated, liundreds of^ hospitals 
already will have adopted ihe.new technology before regulation of it 
begins. Thh places regulators in e^^pecially diflicuh straits. Will they 
impc^se financial losses on innovative hospitals that adopted a ruw 
ie<hn<yJogy befor<^ the service was legally defined as being one? Qx, if 
use of \hv new technology is '*grandfathere:d** bui prevenunl from 
spreading, how will regulaiors (opv wiih ihe irueixive this rre«m*.s for 
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subsnanually rhore rapid rates of adoption of new t^^^ologies (in order 
to be grandfathered) and with the competitive advantage that grand- 
fathered hospitals will have because they, offeiia wider array of services? 
Oxandfathering is probably inevitable, hm it rewards providers wlio j[nove 
quickly to buy a new device before proof of efficacy and cost effeciive- 
^ ness is established, and punished those who take a more deliberate 
approach^ . . ^ • 

Probably regulators will in fact allow nearly all new medical technolo- 
gies. In part, this is the easy solution to the issues raised above/ But in 
pan, it is the natural consequence of placing the burden of proof on the 
regulators to find, if a new technology is to be denied, tl^at it has no 
medical value. The problem of new medical technologies is typically one 
ol ovenuilization» not of total ineffectiveness. Because providers and 
patients face weakened incentives to economia;e.on medical care, treat* ^ 
ments are encouraged to a point at whid^ they have very low 6r no 
marginal value. Proponents of » new medical teclmology will provide 
long lists of ^examples in which it has provided great benefit to a patient, > 
The important economic issue is not whether the technology should 
be used, but how extensively, Thi^ is inevitably a tricky issue of medical 
judgment thai regulators are unlikely to be willing to secQtnd;guess> Once 
one hospital in a community is allowed lo adopt a technology, the incen- 
tives will be present to use it to full capacity. This will provide hard 
evidence to support requests from other hospitals that they, too, neejd the 
new technology to provide the best care for their patients. Arrayed 
against data on medical needs and utilization rates will be arg^imcnts of 
principle, that a community does not really, neegl more than a single 
, hospital with that treatment capacity; t%t the* hospital having the 
technology ought to realize that it is being ovmuilized, arid that the 
sensible pi>licy is for this hospital to share the use of it with doctqrs from 
other hospitals after cutting back its use on the hospitars own patients. 
Because regulators will not have hard evidence that the latter policy 
would b^ effectively carried out, they are likely to be extremely reluctant 
to deny a license for more investment in the new tech nofog>\ and, thereby, 
to assume responsibility for a demonstration in the future that their decision 
had led to unnecessary suffering and deartrs. 

At the healt of the problem of attempting to regulate the tost^ of 
medical, care directly are two difficulties: (1) the tenuous nature of the 
connection between expenditures on medical care and health, and (2) the 
incTUtives thai regulator.^ inevitably face to resolve uncertainties in favor 
of the regulated einiiy. The latter arise from the nature of the regulatory 
pr^>tx^s^> a/Kl the political pressures applied to agencies. When the issue 
is extra t^xpcnditures on possibly o^nneVessary care versus denial of 
access to life-saving treaimcni, doubts will be resolved ii> favor of the 
former, regardless of iheoreti<al explanations about perverse incentives 
or after-the-faK^ost-effe<tiv< ness studies of j>asi regulatory decisions* 
* 'Recent legislative actions to legalize laetrile in several states illusiraie 
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ihe essence of ihe problem facing any politicaliy responsible person who 
would aueinpi to control the technolo|^y of medical hm^. 

The significan<^e of these lessons from regulatory experience will b^ 
illustrated once again if the proposal of the Carter Administration to put 
' a, cap on hospital revenues is enacted While such a law might retard 
• the rate of inaease in spenduig for a while, it is likely lo etitounier severe 
problems in the long ttm. Ind<ied, even its short run effectiveness can^be 
doubted. "TTie Adminisnration characterized the program' as '*transi- 
tional/'. The apparently -temporary nature of the proposal must further 
Veaken whatever incentive hospitar adqiinistrations mi^ht have had to 
respo nd to jihe controls ^with fundamental cost-reducing diaiiges in 
manag?i^^ a year or two, ingenious hosfJftal adminisuators 

may be able to appear lo comply merely by inaking bookkeeping 
changes. Toy ihd longer run, an exceptions procedure must accompany 
the program, and when the cap really starts to bind, all the incentives to. 
, grant- exceptions .will be at . work. In fact, this particular proposal was 
already emasculated at birth by the largest possible exception, the wage 
pass-through that was needed to get labor^s approval of the measure. 
Moreover, hospitals will seek to avoid the impact of the regulation by 
"unbundling** services, such as by switching the billingr~if not the 
provision, of many services from the hospital to the doctor. Regul^itory 
countermeasures will be met by counter countermeasures, further 
distracting the attention of all trqm the cost-effective provision of needed 
an<^ valuable services. • Furthermore, under an across-the-board rj^le, 
such as a 9 percent limit on the annual increase in spending, some 
hospitals will find the rule more generous than their needs while others 
will find that it causes extreme financial pressure. Hospitals that find 
the ceiling to be overly generous can be expeqi^ed to take the full 
9 percent, lest they lose die right to a future increase based on present 
'costs. (Note how this kind of regulation rewards those who %vere 
especially fat and punishes those who were especially frugal in the base 
year.) Hospitals that feel constrained by the ceiling can be expected to 
appeal for exceptions based on their particular circumstances. The 
courts^ if not the regulators, wilj have to consider these appeals in detail 
on their merits. Wlile ,tying up 1000 hospitals in court^ might not daunt 
some would-be regulators, temporary restraining orders may, by 
allowing the hospitals "to raise their rates while the case is^being litigated. 
Even if die proposal were ultimately successful at controlling total 
hospital spending at the. stated growth rate, there would be no force in 
the systern^ to motivate efficiency or equity in the allocation or production 
of services. At best, the hospital industry would simply add only 9 percent 
annually to i^s present wasteful and inequitable activities. 

As point<ffl out above, the essence of the ^onomic problem is care 
of very low or no marginal value. One element of eliminating such treat- 
ment is, of course, to identify them and to ma^ patients and providers 
aware of their undesirability. Regulation could be used to serve this 
purpose. Regulators could be given the responsibility to evaluate treat- 



mems and to .define "axid* enforce infohxiaiional • requirements for 
providers and thard-pariy .payers. By itself, informational regulation is 
' not likely to have, much*- of an effect on Medical care expen<lkures, since 
it would not alief struciurr^f incentives facing paiiems, Fffoyiders 
and third-party payers. Nevertheless, information requirements are^^^an.. 
• important component of the reforms to be proposed in the next section of 
. this paper. . 

In general, effective information regulation is easier to accomplish 
than regulation of^rices, cosi^, and technology because it does not have 
to be hurdehsome to providers and is less directly reiated^to the financial 
health of regulated ijrms and.. the physical well-being or patients, Thf 
main problem yith informational resfulation is that^ojarnraeniroffidals 
do not particularly like it. -For example, although the act establishing 
^ the Consumer Pioduct Safety Commission gives informational requirie-^ 
ments the same status as product standards as instruments for reducing/ 
injuries related to hazardous products, during the budgetary |)rocess 
Congressional eommiuees ^lave persisiendy cut back even meager 
requests for funds . to pursue informational strategies. Uisually these 
cuts are accompanied by remarks indicating the lack of faith Congress 
has in the; ability of. -consumers to absorb and profit from better informa- 
tion on product safety," 

Part of the -reason for dissaiisf action with informational strategies in 
safely regulation is the observation that some consumers continue to buy 
models and brands that aire les§' safe than competing products after • 
better information is provided. One reason for this behavior, of course, is 
that people do not attempt single-mindcdiy «» avoid risks. Another is that 
safety, usually is costly, so that consumers may judge that, after a point. 
' ad<^ed safely is not worth'a higher price. ^ V 

In tlie. area of health cWe, the role of informatijinal strategies will be 
^ quite different. Ut least • imtially, from the one thef have played in 
consumer protection pcilicies. As proposed here, informational require- 
ments in health would be tied to an expansion of the numher of^^opiions 
available to consumers for purchasing health care services. Institutional 
arrangements thai provided care ai lower costs by eliminating unneces- 
sary servioes would be more aiu-active td consumers If the care provided 
• .could be shown to be as effective as more costly alternatives, ^n the 
beginning, informational^ requirements would serve to'assure consumers 
that options, with lower cost could be medically effective. In the longer 
run, informational requirements would provide, additional protection, 
beyond existing accreditation and professional review procedures, 
against an erosion in the quality of car? because of excessive competitive 
focus on costs. The specific form of 'informational standards in health 
must remain for medical 'experts to delineate, but the general nature of 
the information would be data on patient outcomes. Examples might be 
case fatality rates from heart attacks, adjusted surgical morialiiy rates, 
rates and disposition of medical injury claims, etc. 
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Informaiion standards can affecr -medlail expenditures on]y in 
conjunction' with other changes in the health care delivery system, tn 
partia*lar, consumers must 3>e given a variety o( h«alih care programs 
Irpm vfhich to choose, and sorrte of these must be tied to r^ew institutional 
, , arrangement between prpviders and payers that create incentives for 
cost control: The purpose of the next section is to outline the form iliese 
other chatiges could take. 

ChanQhig the structure of the medlc^care system 

The two main ahemaiives to fee-for-seryice'-4)st-reimburscment» third- 
party financing are services provided directly by /overnmeni with spending 
determined in die budgetary process, and servi<^ provided by cost-effective 
organized systems (i.e.^ health maintenance organizations and other systems 
that create incentives V economize), wlui total per -capita spending^ 
determined in a competitive market. ' 

Top-down budgeting may indeed bring total spending under control, but 
it has no buih-in means for assuring thai much useful output is produced. 
This is especially true of a medical care -program whose output cannot be 
measured in any simple and adc^itaiie way. For example, ai leasi by civilian 
standards, die Departmeni of Defense operates smd fills far too many beds. 
In fiscar.1974, hospital days of care for acii>*e duty military personnel, 
95 percent of whoqj.were males 18-44, were 1,887 per diousand personnel! 
The Military Health Care Study compared this to 611.5 days for noninsiiiu- 
tionalized U.S. males age 15-44, 204.8 days for Kaiser Northern California, 
and 559.4 days for.nonaciive duty beneficiaries of the Military Health Services 
^System. Some of this difference may be explained by the particular conditions 
of military ii'p. Moreover, because military and civilian utilization data may 
not refer lo exactly ihe same thing, comparisons should be made with 
caution. But much of the difference is explained by longer stays for the 
same diagnosis. As the Military Heahh Care Study tactfully phrased it. 
"tlie incentives in workload-based programming may encourage relatively 
heavy use of in-patieni care." 

A recent National Academy of Sciences study of the Veterans' Administra- 
tion system <onchided that hospital beds were not located in accord with 
medical needs in different localities. The study found that about half the 
patient^ in acute medical beds, one-third of the patients in surgi< al l)eds. and 
over Ij^U the patients in psychiatric beds did not .require or r^eive servi<e.s 
for the <ipe< ialized medical facilities that were associated with these types of 
beds.''* The Veterans' Administration experience reflects a perva.sive problem 
that government encounters when it tries to provide services directly to 
citizens. In the bureaucratic budgeting process, cutting back service lo a. 
subsidized gmup is poIiiicaHy hazardous, so that an a^>ncy can strengthen 
its case for more by doing a poor job with the budget it has. Moreoever. 
because budgeting in government is based on workload rather than capita- 
tion, its physiciam face uiilixation incentives similar to those present in the 
fee-for-service system."* In our view, the problem of rapid and unproductive 
increases in spending for .health a^re cannot be solved without altering these 



incentives through a fundamenial change in the siruciure of ihe medical 
care system. . \, 

In considering proposals to restructure the medical care system, one musi " 
bear in mind that go^'ernment seems imable to impose involuntary changes 
in the prevailing arrangements between patients and providers. .The key 
features of ilie existing system; in^dition iothird^party financing, are the 
ee-for-service payment method and the use of a personal physician, selected 
yahe patient, as a gatekeeper lo the other elements of the heal th care delivery 
system. Any restructuring of the medical care delivery system probably 
must preserve the option for patients and providers to continue to operate 
under these arrangements. In part, ihere is a resistance to change from 
providers; since the existing system operates to their financial benefit. Rising 
medical expenditures are, after all, a source of rising income for providers. 
Moreover, the combination of the fee-for service, cost-reimbursement, third- 
party payment system and the use of^ihe physician as gatekeeper reduces 
provider risks by eliminating the client's incentives to consider «psts and 
by guaranteeing within broad limits that costs will be covered. 

Also, patients can be expected to resist mandat"bd changes in their relation- 
ships with providers, especially physicians. Informasiion about the quality 
and effectiveness of health care providers and services is difficult for a 
patient to obtain and is gathered in pan over years of experience. Moreover, 
the success of medical ireauneni may depend on the confidence that the 
patient has in the provider. For both reasons, patients will value relationships 
with providers that have developed over the years and will be reluctant to 
sacrifice them for the conjectural superiority of alternative arrangements. 
This is not to say that patients will not accept changes in the medical systc|n; 
indeed, if the efficiency of the medical care sector is to be significantly 
improved, changes are necessary, and any reform depends upo,n flexibility on 
ihe part of consumers. If an aUernaiive set of relationships is developed, the 
superior perfonTwnce of the alternative can be expected to induce pmients to 
switch, since switching physicians occurs periodically in any event in 
response to residential changes, unsatisfactory seoaces^hanges in age. or the 
retirement of providers. The point is that changesWaccfeptable if voluntary, 
but likely to be resisted if involuntary. Thus, the best hjpe for restructuring 
the industry is to facilitate competition between the ^e4or-service system 
and alternative plans thai are based upon per capita 'payments.^ 

A competing, capitation-financed plan has two defining characteristics: 
0) a grouj) of physicians accepts responsibility to provide members of a 
defined population with substantially -all necessary health services for a 
fixed per capita payment (based on age, sex. and other factors) thai is set in 
advance; antl (2) corvsumers exercise free choice from among cx>mpeiing 
systems of care, but if they elect a more costly syuero, they pay the extra costs 
themselves. Physicians control nearly all health care expenditures. They are 
by far the best qualified to make the difficult judgments about need and 
cost-effcciivcness. .So it makes sense lo give them the main responsibility for 
controlling health care costs, provided that they make these decisions in an 
environment that generates incentives lo use resources efficiently. 



In such a system, ihe physicians as a group would not receive more money 
for providing more or nioi^ costly services. The competitive market holds 
them responsible for their lotal spending via the per capita paymenu; . 
informational requirements and the freedom of consumers to switch to an 
alternative system hold them responsible for giving good service. Wide 
variations in organizational form and physican praaice style can be 
compatible with operation wiihin these principles; it need not be hospital- 
based, prepaid group practice. Among the competing lype^,^^^ 
one might find Individual Practice Association Healili Maintenance 
Organizations (HMOs), Variable Cost Insurance ^(VCI) plans, and what 
^ I Paul Ellwood has called Health Care Alliances (HCA).^' ^» An HCA would 
(be organized by an insurer, and w ould be associated with a limited set of 
hospitals and doctors designated hj^im jnsurer to deliver comprehensive 
; medical care to the insurer's customers. As with ah HMO, the premium for 
an HCA or a VCI plan would reflect the economic efficiency of the providers. 
Such organizational arrangements would not need to entail any sudden or 
drastic change in the praaice styles of many providers. But, to be econom- 
ically competitive over the long run/ the organizations would have lo 
develop cost controls that were effective and acceptable to consumers and 
providers* Heahh Maintenance Organizations now serve about six million 
people at total costs (premium' and out^of-poiketY^hat are 10 to 40 percent 
lo^yer than the costs of ser^ng comparablepeople with third-party insurance. 
Most of the cost savings are attributable to, hospitalization rates that are 
about 30 percent lower than the rates for insured "groups that have similar 
socioeconomic and demographic characteristics.^^ 

As argued above, physicians and <x:)nsumer$ are accustomed to the fee4or- 
service, third-party intermediary system and would rejort an aiteApt lo 
change it suddenly and drastically. Nevertheless, if HMOs and other new 
an angemenis are more efficient, they will gradually win out in competition 
with the fee-for-service, ihird-party intermediary' system if given an 
opportunity to compete-orrcquaf terms. A fair marjcet test ft>r HMOs is hardly 
a new idea^^^ but it still has not been seriously tried. 
: - " To begi/i to ameliorate (solve being too strong a word) the problems of 
open-ended government spending and the inflationary incentives of third- 
*party financing, the federal government should replace its present commit- 
ment to fee-for*service, cost-reimbursement, third-party financing, reflected 
in Medicare, Medicaid, and tax subsidies for heahh insurance, with a^system 
of fixed prospective per capita payments, related to prediaed medical need 
and ability to pay, which beneficiaries are free to have paid to tlie private plan 
, of their choice. In that v^Y. the government would not be paying more on 
behalf of people who choose a more a>stly system of care.^^ People who 
preferred a more costly system would besfree to elect it, but would pay the 
difference out of their own net> after- tax income. 

Fina/icial aid to individuals in such a system would be based on actuarial 
oitegories. A simple, familiar example is categorization by household size — 
individuals, couples, and families — for other than Medicare eligibles. A 
more complex system might be basecj on age groups, perhaps. divided into 



ten or twenty year age intervals. Actuarial categories wouW be chosen to 
capture most of the predictable yariaiion in medical need. Premiums woul4 
be determined by individual health benefits, plans in a comperiiive.'market' 
place.- Th? government would base its subsidies on actuarial cost, or the 
average cost per person or per family for covered benefits. 

For pt'ople who are not poor, die Government vs'OuM eliminate the open- 
ctn<3[«i tax exclusion of employer conuribuiions and tax deductibility of 
individual pi^mium contributions. 'piiese^^^^^^ 

tux credit equal to some fraction ^somewhere between one-third and tw^o- 
third^) of actuar ial co st, and usab le only for premium payment to a qualified 
health plan (defined below) vThis would produce gains in both efficiency 
and equity. It would replace' today's marginal tax subsidy of SO perani or 
more to health inst^rance, with a lO^i^ercent subsidy up to a predetermined 
. amount and no subsidy beyond thai- Tax deductions that now provide the 
gre^iiesl subsidy lo the best covei«d would be eliminated, and the resulting 
revenue would be u-sed lo put a. floor under the least covered." Raising the 
afieHax cost of additional health benefits would motivate j^eople to choose 
mo;c <ost-effcciive health plans. . • 

For the poor, the Government would replace Medicaid with "health pfen 
premium youcl\ers" that cot.iJd be used only to pay premiums to qualified 
plans. The value of the vouchers given to a farpily would depend upon 
ihcome, reaching 100 percent of aciuarial^osi for the very poor. The plan 
Avouid be means-tested, integrated, and administered dirough a reformed 
/ welfare system. The amount given a |X>or fartiily would be calculated to be 
^ sufficient Id give ihem enough purchasing power to pay for a good health 
benefits plan. Plans wotjrld be allowed to-compeie lor the business of the 
poor by offering additional benefits beyond .those requited of a qualified 

* plan * : 

For Medicare beneficiaries, the concept could be implemented by changing 
Section 1876 of ihe Social Seojrity Act <which governs paymcnis to Health 
Maintenance Organizations) to permit each beneficiary to direct that the 
adjusted average per capita cost f&r his actuarial category be paid to a 
qualified health plan in the form of a fixed prospective periodic payment. A 
beneficiary could augment this plan by purchasing more comprehensive 
benefits, but without additional financial assistance, just as today. roughly 
half the Medicare beneficiaries buy supplemental insurance. Medicaid 
sup^emenis to Medicare beneficiaries would be replaced by me^ns-tesied 
vouchers. 

The object of these changes would be to make it possible for everyone to 
benefit, 'from economizing choices by obtaining lower premiums, more 
favorable cost sharing arrangements, or better benefits from a more cost- 
effective system of care. Thai possibility is denied to most i>eople today. 

A broad regulatory^framework of devices designed to enhance comperition 
should be coupled with the proposed financing system. The prpose of th« 
' regulatory framework would not be to stop or reverse the fq^ces created by 
f^n^ncial incentives. Instea^the id?a is to do as much as possible to create 
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financial incentives thai would motivate sodally desirable behavior^ and lo 
leave lo regulation only an irreducible^^unthreatening minimum. . 

The following regulatory proposals, while not a complete procomp^ii live 
regulatory framework, are advanced to stiniulate debate and to give a general 
ijidication of lines that ought to be examined more thoroughly* The follow- 
are suggested requirements to qualify a program to receive the tax 
credits* vouchers, and Medicare per capita payments. 

1* OpOT enrollment 

Each qualified plan would be required to participate in a periodic (Lt^^ 
; annual) open enrollment, patterned after, that of the Federal Employees* 
Health Benefits Plan (ipEHBP), and to accept all enrollees Without regard 
to age, sex, race, religion, income, employpfientstaius, or prior health condi- 
tion* This would *^}ve everybody s<3rmeihing that few have"" today, a choice 
among several competing plans. Nondiscriminatory enrollment is designed 
to insure that plans succeed by offering better services at lower cost, not by 
selecting preferred risks. If the government can do a good job of selecting^ 
actuarial caiejgories and base its per capita payments upon them, and if 
competing health plans base their premiums on the same actuarial 
categories, much of the profit from selecting preferred risks can be removed. 
Because there will always be other sources of variation in individual health 
risks, not all of the opportunity to insure only good risks can be eliminated. 
Therefore, at some point, health plans will have to be required to take their 
changes widi risk; otherwise, poor risks would be uninsurable. An open 
enrollment requirement applied equally to all compering plan? would h^p 
to spread the poor risks. 

2- Community rating 

Competing plans should be required to offer the same rates for the same 
benefits to all those in a given actuarial category anywhere in a market area. 
This requirement attacks the incentive t6 seek out|^ferred risks and combats 
other form^ of .disctimination. 

3. Catastrophic limit 

The amount of oui-of-|>ocket payments that a family must make irt a year 
would be limited. The ceiling might be related to income, and it might be 
high, i.e., $2,000. But a uniform, clearly stated limit would be required of all 
qualified plans. The reason for the limit is to assure that the health insurance 
will not be defeated and that people with serious illnesses will not become 
additional burdens on the public sector for lack of adequate insurance. In a 
capitation-based system, little is lost in terms of consumer incentives from 
having such a ceiling. While consumer cost-sharing may be one useful tool 
in motivating ecqnomy in the use of resources, it is primarily useful and 
probably politically acceptable when applied to co^nsumer-initiatedpriipary 
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care an<3 lO the overall cost of a complete insurance package. Ii is much less 
effective and d^birable, if a.i all, when applied to the costs of caringior very ^ 
sick people. The federal governmeni miglji reinsure qualified plans for ^ 
catastrophic costs. ' 

. , , c„.=^.. ..... ■ • • ^ 

- 4* InfonnatioJa disclosure 

' To help:Consumers judge the meriiv otalieimaiive pjans, and to help assure 
public confidence in qualified healthplan^', disclosure of ceriainjnfornrfadon 
^' should be mandatory. Uniform fin?mdal disclosure shoujdbe reqiaired, as ih^ 
. SEC regulations require of public companies. Data on paiierns of udliiaiion 
and!*4vailaTbiliiy and accessibility of sen'ices s^bould be required, as i>ow of 
" • HMOs. Each plan should be required to publish the total per .<:apita cost of 
\^care by actuarial category, including premiums and out-of-pocket costs! ITie ; - 
Bgency designate^* to determine whether a plan is qualified would have 
authority, to. revieW and approve (for Accuracy and balance) promotional 
: * . materials Jndudii3g presentationsao be inckided i 

all during the period of open enrollment, just as the Civil Service Commis- 
sion now oversees the FEHBP. The adminisorative agency" wotjild h^>^ 
authority to review and approve the. nature and coniraa desaipuoft of 
"options for additional coverage beyond the basic plan /the^ purpose being to 
assure that options either conformed to a standard contract or wg^rdescribed 
, in a standard format with a tnanageable number of clearly worded additions 
and exclusions. This would force plans to publish their terms iij a manner 
that, ^was understandable and facilitated direct comparison among l^ans 
without rnaklTng the consumer master a lot of fine prin t , Finally, the govc&^n- 
ment should gath# and publish information on the medical qualifications ^ 
and, a<> the information became available, on the performance of providers. 
To the extent posnible, these information requirements should be the same 
for all health benefits plans. . 

V, * * - 

^ 5. Premium setting by market area 

As- meniioncd earlier, one factor that xveakens the incentive of a local 
regulator to ni^ke decisions that will reduce health care costs is the knowledge 
that the premnWis of many (probably most) of ihe citizens in the regulator\s 
jurisdiction are based^bn experience over a much wider area. For exam}>ie^ 

.j>lans like the Aetna and Blue Cross^Blue Shield options of thp Federal ^ 
^ Employees Heahh Benefits Program are experience-rared nationally. So 
higKe^, costs in. say, Sacramento do not appreciably raise premiums there. 
This practice creates a serious barrier 10 competition. The ability of Aetna . 
and Blue Cross-Blue Shield 10 compete against HMOs for fedei:al employees 
in Washington, D.C., a high-cost area, is enhanced by the favorable 
experience of those carriers in low^cosi areas, while HMOs have a similar 
advantage in lo%v«^st areas. I he HMOs, being local tnust set premiums 

•-that are based solely on local costs. Competition would be eirhanced if each 
carrier^vere retjuired 10 set separ\^te premiums based on local experience for 
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-each markei area. One or several condguous Health Sei vice Areas would 
«>nsutuie a single markei area for thi§ pi^rpose. This device illustrates tlie 
poiiii that appropriate* regulation can both enhance competition- and 
improve the balance of incentives bearing on regulators. 

Other regulatoiy policies that now apply to insurers and providers could be. 
incorporated Jnto the new scheme of regulation. Safeguards a^inst fr§ud 
and abuse, conflict of interest, arid all forms of discrimination could be a 
part of the .program. In addition^ a qualified plan could require that 
participating providers limit charges ho approved fee schedules. 

The go^l of the preceding proposal is to reorganize the deli%^ery system into ^ 
competing organized systems. It could be defeated if health^care financing 
cominued to be provided exclusively by third-party intermediaries^ each 
paying fees and charges to all providers. Open panel insurance programs 
do not foster competition among providers to control costs. Rather, they 
continue to reward providers for cost inaeasing behavior. For the cojppeti- 
tive approach to succeed, a large percentage of physicians i^ust be allied with 
one or another competing health plan. The design of an appropriate set of 
rules to assure this must be complex, because, for example, it might be 
desirable for some specialists to work on referral for several plan§. But some 
rules to prevent a noncompetitive outcome would be need&4, A beginning 
along these lines would be to guarantee all consumers access to several plans 
that differed from conventional insurance. Currently employers who arrange 
and conuibute to group ins\irance plans for their employees are required 
to offer membership in one or two qualified HMOs, if available, as well as 
normal hez^lth insurance. While this is helpful, it does not go far enough, for. 
\ a choice between two or three plans does not allow the forces of comj;{etition 
I to work to full effect. Instead^ employer contributions should be applicable 
tXo, membership in any qualified plan of an employee's choosing. Moreover, 
employers should be requiied to provide standardized information about all 
qualified plans that seek access to their employees. 

The adoption of a program of competing health. care plans would free 
consumers to choose the plan that, in their judgment, served them best. 
G:>nsumers and providers who preferred to stay with the third-pany inter- 
mediary system would-be free to do so, but their decision would not continue 
to J>e subsidized by the government, ^ 

This proposal is not a finished plan. But neither is a proposal to create a 
regulatory authority which w^ould be given a genei^l mandate to control 
medical care"expcnditures. To our knowledge, no proponent of regulation of 
health care teclmolog)^ has yet described the mechanisms regulators are 
supposed to use to deal with ^grandfathering/' to provide exceptions, or even 
^ to define what constitutes a new technology. Anyone who advertises a regula- 
tory scheme as the final word on cost control without addressing these issues 
is violating ^he rules ol^truth in advertising. 
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products in tht^quallty and cost probltins of 
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Itisin^ costs of heakh care i^ficl issues related to its gualiiy and accessibility 
have focused attention on the role of biomedical r^^searcli and the impact of 
new;te<;hnoIogies. Ii is impetative that limiiedresaurceybe^allocated to attain 
.majtitouni health benefits for dollars sjpent. 3n the ; alJlocatidn "of these 
"resoiipcts among rescarc%' disease prevention, and th^ delivory of health 
sexvices, thfflre*mu.si be recognition of the^ intarests of all th? coiisuraers 
involved, including 'health professionals, institutional providers, arid 
healih related industries. 

Because, of the rikure of biomedical research and the difficulty of cdrmj^g 
out valid cost>effectiveness analysis of healih practices, it is hard to provjde 
''■'^cision makers" with quantitative data on the predse degree to which 
.biomedical research affects the quality and cost^of tray's health care. Those 
responsible for policies in this area must work with this reality. To approach 
ihe problem of containing health care costs ^y placing inappropriate ^r ill> 
. conceived constraints on the generation of new knowledge may undermtee 
~out bestdfiance to develop thevery technology thaftwill Inoth improve quality 

and be cost-effective. , 
' ' in this paper, I will comiitiieni on two related issues. First is the long-term 
objective of biomedical research, namely, the development of technological 
measures ihaC^v'ill pr<^vent or definitely cure disease and will constitute the 
most cost- beneficial approaches lolieakh care. To realiw: this objeaive, witli 
our present inieliectual opportunities and ecoiv>mic constraints, we need a 
federal policy of relatively stable, programmatic support at a reasonable 
financial levfel. Second is the need to develop an effective monitoring 
program to examine the applica^on of anyNiew technology iii our health' 
services "system," once efficacy and safety;(ai least on the relatively limited 
shori-term basis), have ^been established. Such a program should provide 
data on cb5i.s and benefits of medical technologies being, used in ainical 
practice settings. This will rct^uire a close partnership between the public 
and private sectors of the health care system. It will also require the esiab- 
lishmeru of a federal office charged with the coordination and operation of 
the program, including assembling, evaluating and disseminating analyses 
of the ne^d for .the new technology and the appropriateness of its 
applications. 

Scientific process *. « * ' 

To consider die role of biomedical research in health policies related to 
quality and cost issues, we must understand the scientific process. 
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There if a growing" public impatienoe with ihe injure oi re«e^rch to 
provide cure$ lor diseases still rampant in our population, from alcoholism 
and <frug abuse to hem disease and cancer/ Is there any son, of regular, 
predictable paiiem discarnible in highly successful biomedical research that'' 
might be codified and duplicated to speed up the process in 'areas sdll 
unresolved? However much we would like a positive answer, the pattern 
remains obscure,^ All that one cari conclude witli certainty is that progress 
* in biomedical researdi requires more time than one generally anticipates, 
^hard work, and, ^bove all, very bright, dedicated, and imaginative scientists 
and physicians. But most applied researdi is likely to succeed only when there 
is an adequate scientific bise from which to attatk the targeted problem. The 
essence oi the scientific pro*c^ss is that it is a stepwise extension of what came 
before. What seenis to be a ''breakthrough" almost always proves on clo^e 
. eiaminatioji to4>e a discovery based on established scientific facts accumu- 
lated over a pCTiod of time. One of the outstanding examples of the contribu- 
tion of biomedical research to health caxt^,,^rfT5^$e of antibiotics for the 
treatment of infections, dates back to the laiej^th century, when Koch 
established the fact that specific bacteria caustf^pecific diseases. TTius/ there 
is an imperative need for contiiiuity in the programming 4nd funding of 
biomedical research* 

Support tor biomedical research 

A commitmeiu to public support of biomedical research was made a 
quarter of a cenitB*y ago, with the creation of the expanding progi^ms of the , 
National Institutes of Health (NIH). This commitment* however, has been in 
the nature of short-term, renewable agreement, in the sense that programs 
can be reduced one year and increased the next. This has probably led to 
inefficiencies in the research enterprise and increased the co3t of publicly 
supported biomedicarresearch> Perhaps the most important aspect of federal 
support of biomedical lesearch that should now be assured is a stablejl«vel of 
funding for the scientific enterprise that incorporates sufficient flexibility to 
take advantage of new opp>ortuniiies. 

Technology In health jcare and Its effects on costs 

New health care technology has been cited-as a factor contxibuting to the 
irtci ease in medical care costs. Indeed, it has even been suggested that controls 
on our knowledge production should be imposed to acliieve cost containment 
in health practices*^ The increasing use of this technology in medicine has 
^been singled out by several |X)licy anailyst^ as a key factor in the cost increase 
pr^bi^m,^ ^ However, the opposite conclusion has l>een reported from d^e 
Piibiic Services Laboratory at Georgetown University*^ Mushkin ei aL found 
that "health research, according to the preliminary findings, ^on balance 
accounted for only about 4 j:)ercent of the tdtal increase in health expenditures 
during the j^eriod of 196S to 1977. Health expenditures during this period^ 
increased on an average of 11 percent per year/' Of the 11 percent annual 



growth Yate. price increases accounted" for over 50 percent. 16 percem was 
accounted for by populjiiion growih. and over 30 percent was aiirilSutabk to, 
t,h^rise in' demand. The residual, which may' be attributed ta technology. \^ 
*ac*unted for less than 4 percent of ihe^notal increase over iheperiod. These 
analysts suggest that "technolog)-, on balance, had litde net impact on.healih 

outlays." ^ • ' . . 

On balance, there may have been cost savings. For some.ilinesses. new 
lechnoloeies, such as new forms of chemotherapy, have become available 
where n<^e existed, and this has increased the cost of health care.^Bui for 
others, sudh as infective and parasitic diseases, new procedures for preven- 
tion and irei^tment have reduced the cost of health care. Admittedly, the data 
needed to wjake valid esiimaies of the cosi-effeciiveness of new health 
technologies arc generally lacking. ' . 

*li is encouraging that there is an increasing effort to develop iValid 
approaches to eosi-effectiveness analysis of health practices. « ^ These " 
theoretical and empirical efforts must continue. However, as a recent — ^ 
Institute of Medicine (lOM) report states,* "Until better data are available, all 
attempts to recommeniJ and implement policies as to the use of new technolo- , 

gies must and'will be viewed as tentative " li is likely that a more cost- 

effective return from our biomedical research will be realized as we develop 
better mechanisms to assure that those new methods of prevention, diagnosis, 
ind therapy which are applied widely through the health care sy^em are 
y^ffective and efficient. 

J 

Biomedical research and technology 

developm^t and transfer > 

The process from the discovery of new knowledge to its health care appi ica- ^ 
.*iion represents a continuum.. In realiiy.ftowever, progress from basic research 
to ap^caiion in clinical practice rarely, if ever, proceeds in one directional 
onlv. Tliere are almost always many tangential observations, false starts, 
unexpected developments, and returns from clinic to laboratory. For 
■ organizational purposes.^the continuum may nevertheless be arbitrarily, 
considered to involve six steps:' ^ 

* N 

1. Discovery through research of new knowledge, and relation of the 
new knowledge \o an existing base. " . ' 

2. Translation of new knowledge, through applied research, into new 
technology. . 

3. Validation of the efficacy and safety of new technology through . 
clinical trials<v,^^ s 

4. Dissemitiation\f new technology inio health practice, together 
ideally with ass|ssmeni of the new technology^ to obtain the data 
necessary fo!* estimates of its cost«effectiveness. - 

5. Educalion of the professional community in the proper use ot the . 
new lech-noiogy. ' 

6. Educaiion.^f the consumer as to the nature of the development. 
y ' ' ■ 
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A nvmber of piiblk agencies, private irisiitutions, and h^h^ related 
industries ^arc involved ih one or m*re of these steps. The NlJ-l, among 
federal agencies, has a primary role in sitps 1 , 2, and 3, and to some extent 4, 
that is, discovery of knowledge and translation of new knowledge into new 
health procedures, as well as validation of such procedures in dinical urials. 
Steps 4, 5, and 6, dissemination of the new technology and profes||pnal and 
consumer education, are not primarily in the realm of basic or clinical 
biomedical resear<ii and have been largely beyond what is considered the 
primary mission of the NIH. However, o^her federal agencies are involved in 
technology decisions at these levels, among them the Social Security 
Administration, through Medicare, with its responsibilities for reimburse- 
ment policy. That agency *s decisions, however, are based on what is generally ^ 
accepted as reasonable and necessary pra^tic?. In instances of new techn6logy, ' 
Medicare may seek advice as to safety and efficacy from the Bureau of Quality 
.Assurance of *the Health Services Administr$ubn .<>r the Food' and Drug 
Adminisirauon (FDA). Gost-effeciiveness is generally not a factor in 
determining reimbursement. Professional Standards Review Organizations 
(PSROs) are responsible for assuring that services provided are necessary and 
meet appropriate professional standards; they ha^^e no capability (or 
technology assessment or cost-effectiveness stodies. Other agencies thai 
affect the transfer of technology are' the federal Caiter for Disease Control, the 
National Institute of Occupational Safety and Health, and th§ Health 
Services Administration, as well as regulatory agenci^ at the state and local 
levels, individual and institutional providers, health related industTries, ?nd 
health care reimbtjrsement agencies. 

The fact remains, however, that a serious weakness in American health 
policies lies in the interface between health researdiand healthcare. Existing 
procedures are inadequate to discourage the inappropriate use of costly 
technologies (i.e., CAT sc^n), while other technolQgies are unevenly avail- 
;^ible to Jhe consumer (i.e., proper use of antibiotics). The CAT scan, as a case 
in point, appears efficacious and, if properly utilized, can have a jM>sitive 
impact on reducing health care costs. This new technology appears to be an 
important advance. In this instance it is' not the technology per se that may . 
increase health care costs, hut its inappropriate use, 
, As pointed out in a recent Institute of Medicine report, » "Well designed 
studies of the efficacy of procedures are necessary to evaluate any technology, 
but the completion of sStudies prior to the intr<xldcuk^ of new technologies is 
very unusual. At present, such studies are not requirea or coordinated by any , 
organization, publi<*or^private, and no system exists to identify area^^ for 
evaluation of .emerging technologies at an early state/' 

* • 

A recoifunendalion 

There is need for a policy to deal wuh the problem of evaluating the relative 
benefit and cost effectiveness of any new technology.^ The goal is to assure 
that only appropriate, necessity, and < ost-effectivc ie< hnology be transferred 
to hcahh practice, h is also necessary to determine the ecxmomic and social 

9HR O y; 



impact on h^lth cart o^he disseminaiioo oi technologic whose ef^cacy 
andsafeiy hiive been estabhshed through clinixal research, indudingdinical 

A number of elements dlust be assembled to accomplish this complex task. 
These iiiclude, but may not be limited to, sderidfic expertise to determine . 
whi.ch technologies aVe suitable for dissemination into health practices, and 
economic, social, and epidemiologiail atpenise to evaluate the impact of 
technologies on health practice's, {The partidpation oC ocperis in these 
fields has been difficult to achieve in^e tra^tional disciplinary institutes of 
the NIH, as it has been in uraditionai^departments of basic science or clinical 
disciplines in our medical schools and academic health centm.) In addition, 
health related industries, health care providm, reimbursement agende^ 
and informed consumers are and must be involved in the appropriate 
development and application of technology. , 

It is therefore recommended that a federal office be created to coordinate 
dje introduction of new methods and the evaluation of estab]^^shed techniques 
. for prevention, diagnosis, ortherapyof disease. Such a federal agency would 
be responsible, for assembling, "Analyzing, evaluating, and disseminating 
information with respea to the need for medical technologies and their 
utilization and,^osts in the health system. The office should turn to NIH for 
the science evaliS^tion and clinical trials (i.e., for data and judgments as to 
effica<^ and:>safety)r A meaiis^ wbuld also be needed to evaluate the impact of 
a technologic innovation on consumer health status, health professionals, 
facility resources, and costs. Since at present the capacity to do so is largely, 
outside the realm of expertise of NIH, one could consider establishing it* 
there. Alternatively, thfe rtsponsibility could 4>e assigned to^an agency more 
directly involved in . health services. The- latter approach js preferable^ 
primarily because such evaluation should proceed in a heidth care delivery 
setting. ^ _ . . * 

To be effective, the coordinating agency would need to be able to monitor 
the dissemination of technology It is difficult, however, to conuol *e 
dissemination of new technojogy and at the same time to maintain the incen- 
tive necessary to assure continued innovation in the private and public 
sectors. One might consider establishing^ a network of centers, perhaps 
^ consisting largely of existing 'academic health" centers, which vould be 
recognized as the primary setting for the evaluation of such new technologies 
and their dissemination./into,tJie health care system. A model for this 
approach> could have sDme of the elements of the National Cancer Institute 
program of** designating cancer centers for evaluating certain new 
lechnojogies. - 

In order to-influence the health systemno move toward widespread iniro- 
"duction of only necessary and cost-effective technologies, this new approach 
will rply heav-ily oik dissemination of appropriate infori^ation as to the bene*^ 
fits, hazards, and costs of a new technology. The approach may be given 
, considerably more leverage if thai information is used as a basis for establish^ 
ing guidelines for reimbursement for particular services to insiitutio^l and 
individual health care providers. * ^ 



Ii is jiecessary to consider the cost of this proposed evaluation program. 
Since iHe dissemination of a new technology is largely a health service matter^ 
the 'cost pt.ihe program should. be reimbursed like other health service 
costs. There would be related incremental costs, whi^ should include only 
those related to^ collection, evaluation, and dissemination of data afnd 
collateral information. It would" be unfortunate, however, if the present 
constrained budget for the support of biomedical ahd clinical research were 
reduced to provide funds for improved technology transfer* This would, 
undermine our ability to develop the new technologies that are most likely to., 
achieve the decisive and effective measures v^e seek for the pi^evention 
and/or cure of diseases. ;. _ 

Tl^e essential step in this proposed program is to develop a process to 
obtain the necessary data for appropriate decisions as to whether initially 
nev^'^ but eventually established and widely used preventive, diagnostic, or 
therapeutic measure^ should be generally available in our health care system. 
Still, it is likely ihai such data v^l frequently lead to ambiguous conclusio^is. 
Our procedures for evaluating the impact of new technology on healtli 
practice are still relatively crude. Technology development itself is, and must 
continue to be, a dynamic process. Nevertheless, better judgments are likely 
to be made if we have better data. The goal should be contint^ed innovation, 
with tlie Wntent that only medically necessary and appropriate use of 
technology^occur. It is unlikely that this goal will be achieved to everyone*s 
satisfaction,^ but we can do better than we are doing nbw, A critical aspect 
of the proposed program is that consumers must be involved in the decisions 
and recognize that biomedical science is capable of developing technologies' 
that are useful but too expensix'e. Even with ^ood data pn benefit andcj^t 
effectiveness, decision* to withdraw, withhold, or not avail ourselves of a 
technology may be difficult. Tine process should be oriented toward dev^op- 
ing informed professionals and consumers rather than toi^ard* regulatory 
actions to constrain the use of new technologies. We cannot expect this 
approach to be without problems or pitfalls. Tins is a diffiailt task. What 
we can expect, S|nd must begin to realize, is a focus for leadership to address 
this problem* 

In summary, tli^ time is appropriate to urge the Congress and the Executive 
Branch to charge a federal office, perhaps within HEW^ with thi overall 
responsibility for developing and implementing the processes required to 
assure the appropriate and necessary transfer of technology into the health 
carc^sy^em. Careful study is urgently needed to provide a basis for determin* 
ing where *md how the responsibility for this mission should be assigned>^s 
noted above, even out of justifiable concern for^he rising costs ol health care^ 
moving inappropriately to control our knowledge production as a means of 
♦ achieving cost containment in the health care system could have unfortunate 
resul ts, both for the future health of our people and for the hope of future cost 
containment through prevention and cure. Efforts to improve the articula* 
tion between knowledge development and knowledge application in health 
care will be made more effective i4 a focus for^^Ieadership in dir^ting, 
coordinating, and evaluating these efforts is established. 
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CoiHroUing health techfiololy 

Ba^Wra Cooper ^nd Clifton R. Gaus 



Introduction 

In tccent years, the issue 6f medical' lechnology and its relation to costs has 
occupicd^a prominent position on ihe health care agenda. Evidejicc of this 
heightened interest comes from many sectors. In 1975^ in testimony before 
\ the President's Biomedical Research Panel, iJie Soda! Security Adminisira* 
4ion pointed ou^ the budgetary impact of technological innovations, ^ In 1976, 
a conference on health care technology at Boston University grappled with 
. the problem of escalating costs and discuss^ various policy options. In the 
XCongress, the Office of Technology Assessment was established to assess the 
^ysital, biological, economic social, and ]pplitical impacts of technological 
^ changes in. a variety of substaiiiive areas^ indudirig l^ealth. Despite this 
attention, no concrete action has been taken to dear with technology induced 
inflation, nor, for that matter, has there even been agreement on how to deal 
fwiih it. This paper (defines the nature and extent of the effect of technology 
on health care costs> and focuJes on five major approaches to controlling it. 
The causes of . the technology explosion in the hejalth industry will not be 
discussed, as they have been covered elsewhere in the proceedings (in 
Schroeder and Showstack). 



The problem . 

The health care industry differs from other industries in that it does not 
respond to standard econoipic theory. The laws of siipply and demand donoi 
apply: the consumer has little influence on the market; competition i^ 9 
negligible factor, etc. And while in most industries new technology is often 
added to decrease costs and improve produaiSjIty, technological innovations 
in health care do riot appear to have the same effect. On the contrary^ they tend 
to Inquire additional personnel, greater skills, and more test^ and equipment, 
thus giving rise to higher costs. Although in most industries the technology 
problem is one of not getting innovations into the market rapidly enough, in 
health care there is concern that diffusion is too rapid. 
^ The rapid diffusion of innovative technologies has brought mixed results. 
In some cases; it has sa\'ed lives or ^ed^j^d disability; in oihen^ it has had 
negative effects; and in still others the results are unknown. However, in all 
cases,' excluding drugs and recently developed medical devices, medical 
techj^ologies have not been subjected to rigorous testing before their 
uroductiofi. Rather, first, tkey are diffused and employed, and then, if after 



many years they are. found lo be unsound or ote^kte, thex, may 4)e removed. . 
Computed tomography (CT). body scanners are one example. No d<^ubi their 
^fectiveness, ^osts, and human^ne^ are unex^c^led in some clinical cases. ^ 
However, as a routine and frequently used dia|:^ostic te«t> ^cjir effeciiveness 
has not been determined^ nor is^there any professional consensus that they are 
useful. NevertheleiSs; they are bdng purdiase^ in substantial numbers. The 
United Kingdom has a total of only eight GT scanners for a population 
of 50 million— 6ne per six million perspnj^. But one four-county area in 
California has five for a population of 60)5,000— one per 120,000 persons. 
Another example is the case of treadrtg .breast cancer wit^ radical mastec- 
tomies, a heretofore conventional ti^^tm^ but one whose effectiveness has 
pnly^ now begun to be assessed; Preliiiiw^ry results indicate that in certain 
cases simple mastectomies may be just as beneficial,^ In addition to the 
immense psychologkal .benefits of ih^' simple procedure, the surgi<al fees 
are almost half. Wep^ve been paying twice as much for one procedure as 
compared to another^ but we never ^bothered to test whether or not it was . 
better. In another example, we recently learned that mammography, intro- 
duced several years ago, may, for wcpien under age 50, cause more deaths than 
it saves.^ Even procedures known jLO.be beneficial are often misused or used 
^ too much. Tonsillectomy rates ar^* eight times as^igh in onecommumty as 
in another; the rate of hystefirectoi^ies has increased 30 percent in tlie last ten 
years; and hospital stays are three times longer in one part of the country 
than, another for the same conditions. Such widely used'technolpgies. as 
cheinotherapy, open«heart surgery, and organ transplant are still being 
questioned regarding their api^ropriate use. v. * * 

Some means are needed to prevent untested technologies from entering the 
market without preventing ybeneficial technologies from entering soon 
enough. We need to determii^e when to use our technologies and find ways to 
restrict their use to those circumstances. And even if a technology results in 
improved heal th status, is ^le improvement worth tlie costs? Besides failing.io 
evaluate effectivene$!fe in idfxrf of change in health status, we rarely weigh the 
costs of technologies against their benefits, Ewn the Food and Drug Adminis- 
traiion (FDA) is not recj^uir(j4 lo consider cost-effectiveness in approving new 
drugs and devices. When Medicare determines whether or not lo'jeimburse 
a new pro<<xhire, rdst-effectiveness,is not considered. One researcher estimates 
that we are now putting tens of thousands of people in the hospital each 
year at a cost of $43 ri^^llion io save each additional life.^ The issxie is not 
necessarily whether ea^cl^ life is worth ^43 million, but whether many more 
lives could be sav.^for kh§ same $43 million used more wisely. . 

The extent of the problem 

It Is not simple to measure the amount and direction of technology's 
impact on health costs. First, the definition of **technology costs'' can 
significantly affect the results. For example, is the cosi of 'technological 
change measured in terms of the cost of changes in a specific treatment, or 
does it include changes in the utilization of the treatment as well? Does it 

O-^ 243 



. tepireknt the cost ot a particulajr pkds of equipment or cfoes ii; also include 

pei^sonnel cost? Second, once a defimiiori is -formulated, it even more 
difficult to measure ilie total health c|fe system effects of technology* 
Tedinology-induced iiicreases in hospitar costs, for e 
i decreases in' ambulatory car^ costs. A costly preventive measure may r^tilt in 
avoidance of a disease which is even more costly* These total system effecjts 
have never been fully examined, partly because of methodological difficulties ^ 
and partly due to a lack of appropriate data. Bot^ Mushtin^ and Fudis^ 
measured the effects of all the variables considered to contiibute to the 
increases in iota) health expenditures and defined tile residual as the effect of 
techii^logy. Their results were contradictory* ' ^ 
Most of the analyses of the cost impact of technology have concentrated on 
hospital costs, the largest area of health spending. Feldstein,' Davis an^ « . 
Foster,^ and Waldhia^^ attempted tp eliminate the effects of inflation an^ ^ 
rises' in wages on the increase in daily hospital co^ts aiid attributed th^^ 
• remainder to technology. Altho^igh they used somewhat different methods^ 
al) reached the same conclusion: real inputs> i.e„ <rare intensity, accounted 
for nearly half the rise in per diem costs in .the late 1960s and early 1970s. 
Waldman^s method, applied to rises in community hospital expenses over the 
last decade> shows intensity accounting tor 45 percent, indicating that vsre 
. spent over |10 billion in 1 976 to provide a higher level of care than we had in 
1966. Klarman made adjustments to die Waldman tedmique which reduced 
the intensity impact to 33 perceni.^^ t * 

In another, study, Redisch indicated that the growth of seven medical 
1 services alone (pathology tests, nuclear medicine procedures, pharmacy 

I items, laboratory tests, diagnostic radiology procedures, laboratory radiology * , 

■ procedures, and blood bank unit^) caused one-ihird of the cost increase per 

adjusted patient day between J968 and 1972.^^ Finally, Worthington found 
that between 195Q and 1973 changes in real nonlabor inputs accounted for 
77 percent of the x'^riation in the change in annual per capita expenditures 
for hospital care.^^ Although nonlabor inputs include more than technology, 
. technology is undoubtedly an important factor. » \ * " 

In recent years, the contribution of new technologies to increases in 
hospital costs has probably diminished. The American Hospital Associadon 
claims that pure factor price increases accounted for over 70 percent of 
' hospital cost advances between January 1974 and June 1975. Application of 

the Waldman method for the 1974-1976 period shows that the share attribut- 
able to intensity decreased to 38 percent of the increase in adjusted daily 
hospital costs. This decline in the intensity factor may be due to expanded* 
minimum wage laws and collective bargaining, higher costs for energy and 
, food, and much higher premiums for malpractice insurance* 

Altman and Walkck evaluated the various attempts to measure the 
impact of technology and concluded that "'resource-intensive advances 
appear l?oth to havejaised the per unit costs of treatment and to have led to 
* the use of more of the most expensive types of ueatment.'*^^ This conclusion 
was debated extensively at the conference and the consensus^ as reflec^d in 
ihe Report of Symposium, was that ^Incremental hospital care cost aitribut- 
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able. 10 technology oyer the past decade is believed to be in the range of • " 
20 to 40 percent:'*'' 

Methods of technofogy control 

Pkramouni to conuolling medical lechnology is the need to evaluate its 
efficacy and co5>i-<^ffeciiveness- Present federal extendi tiii^s for such evalua- 
uon$> -amount lo less ihan $.5 billion annually — not nearly mough to cover 
\ht co$i of conducting even a small proporiion of the needed evaluations. 

In another paper, we proposed the establishment of a Technology , 
Evaluation, Adjiainistra,tion to collect and disseminate scientific data on the 
efficacy^nd cost benefit of medical technology.t^ We suggested that such 
an agencf be responsible for synthesi^iing what is known about th^ efficacy \ 
and cost-effec uveness of current technologies; generate assessment of those 
praciiced technologies not yet .evalua ted; provide assessment of new technolo- 
gies not yet diffused; and appraise th§ potential irtipact of new technologies 
prior lo thefr development. 

Whether such an agency is developed or an alternative approach purs\ied, 
• some evaluation mechanism must%e established for technology control to 
be n^aningfuL We know that technological innovation is expensive, but we 
do not know what we are getting for otu' mone>'. Technological development 
.should not be curtailed, nor should there be arbitrary decisions about winch 
technologies lo erfib)iace and which to eliminate But each lechnology must 
be evaluated scientifically tp weed out the ineffective ones and retain those 
V^at are efficacious andlcost-effective* 

, There are five approaches to technology control suggested here: planning 
controls, reimbursement limits, direct market entiy regulation (Ft>A model), 
physician training, and consumer education- These approaches can be used 
singly or in various combinations. 

PlatintJDg controls ^ * . 

\ Ca{>ital expenditure liirfJ|fct^|pational limit could be set on these capital 
<^ ex|>enditures controlled tluSiu^ <^ie Certificate-of-Need {QOH) program. 
These expenditure limitsv would th^ be allocated by State and/or Health , 
Systems Agencies. Tfjis measure ia similar to Title 11 Qf the Administration's 
Hospital Cost Containirieni Bill (H.R. 6575), which places a |2.5 billion 
national limit on capital expendiiures. 

A capital limitation puts clout into the Certificate-of-Need legislation, 
Cenificatc-of-Need agencies have been approving over 90 percent of the/" 
applications they receive, partly because they have fiad very little incentive to 
counter the pressure from^bospitals, physicians^ and consumers to spend 
mote> particularly since much of the money to pay for such equipment or 
buildings comes from the community. For such a spending limit to be 
fully effective, however, more* definitive^ st|ndards and guidelines would 
have to be developed to govern the all6cation of approved spending. The 
Lewin study on the effectiveness of Section 1122 controls found that few 
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* ] agencies can conduct review functions effectively because of inadequate necf^. 
projections, reviev^' criteria/or data resources.^* Without definitive allocation 
siandardsi two neighboring hospitals could be granted approval to equip* 
open-heart surgery units, while an application for needed modernization 
elsewhere was rejected,. Under the proposed schema, spending would be 
iimited, but, it is to be hoped, wiser. . % . - 

^ ' * ^ * ~ ~ - ■ /. - ^ 

Expansion of Certificate^of-Need authority, CON auihorif)^ could be 
expanded to include^pHysicians' offices and clinics and to require recertifica- 
don of facilities. Unless physicians are included unde^CON, they are likely 
to purchase, additional equipment and run additional tests in their offices 
when "i^nt^free*' workshops become less accessible to them inside the 
hospital^, This reaction is already becoming evident. About one-sixih of the 
scanners in use are located in privato offices or clinics, and threats of private 
purchases are made now when CON agencies turn down requests froip 
hospitals for such equipment, Further> insurance coverage is generally better 
for diagnostic tests than for other procedures in the physician's office. With 
the growing threat of malpmctice suits, it is easy to imagine a future plethdra 
of diagnostic equipment being purchased for use in physicians' offices. 

Expanding CON authority lo include recertification, could also ameliorate 
current maldistribution of capital. In the early 1960s; the President's 
Commission on Heart Disease *Cancer» and Stroke estimated that 30 percent 
of all hospi tals equipjx-d to do closed-heart surgery pert brined no operations 
in the study year. Of those equipped for open4ieart surgery, 44 percent 
' ' averaged less than one operation per month and over three;4Qurihs averaged 
less than one per week. Mortality rates from these procedures were inversely 
i^laied to the frequency With w^hich they were performed at an institution. 
Requiring recenification of facilities ami equipment could reduce unused 
capacity; for example* excess scanners in one area could be moved to another. 
Further, expanding CON to include recertifiqaiion could eliminate many 
unstarted projects currently approved as a result of^ grandfathering. Jrt is * 
estimated that California alone has over $3 billion in capital projects 
approved through grandfathering but not started. 

Restricting capital financing. Federal revenues and lax-exampt bonds are 
the major sources of funds tha\ finance hospital construction. About one- 
% fourth of the funding involves the federal government through grants. 
HiM-Bunon loans» guarantees, interest subsidies, and HUD loan guarantees. 
Itix-cxernpt bonds provide another one-third of the funds.^^ Although 
financing f^r construction does not usually involve individual equipment 
purchases, the availability of these^soura\s frees other capital funcjs for such- 
purposes. Further, much of hospital construction today involves moderniza- 
tion, which includes adding facilities,such as*burn units and cardiac intensive 
care units — all technology related. 

• Stricter criteria could be developed for federal participation in capital 
financing from private sources and tax-exempt bonds. In addition to 
requiring <>rtificate-of-Need approval, the criteria could include maximum 
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limiis on operating costs resultuig from the project, measures ot availability, 
of ahemadve fadliiies in the area> and special consideration for cost-sa\d«jjg 
institutional mergers. * ^ 

Rdiinbursemeni limits * ^ ^ . . 

Caps on hospital revenue increases* Applying a^ litTjii to the increase in 
reimbursement from all payers would force hospitals to exercise caption in 
expanding ihe number of tests they performed, equipment they purchased, 
and personnel they hired Because, they would not be paid for every new 
service tliey provided, more conscious decisions woiild be made on how to 
allocate their potential revenues. As all hospitals would be operating under 
the same constraints, the revenue limit approach would help to moderate the 
negative competitive elements among ho^itals. , 

But there are some potential problems Vith this approach* Hospitals 
could limit the wrong — from the view|>oint of the patient — technology. 
The method could penalize hospitals that had exercised caution in the past 
an4 now would have to "compete'' wi'th neighboring hospitals that had been 
less restrained Further, employing this approach without some comple- 
mentary method of dealing with physicians fails to recognize the major role 
that physicians play in technology inflation and the fact that'physicians can 
easily move their ''workshops'' toaheir ^offices. 

Ideally, in the future, prospectivereimbursemeni rates could be established, 
that reflected an efficient level of operation f of each hospital and includea an 
increase factor for the adoption of approved technolog>', ^ 
»«» ~ 

Procedure reimbursement limiiftdon. This approach requires <kv€loping 
a protocol for reimbursable technologies that is based on proven efiicacy and 
cost-effectiveness. Such a protocol "would deny reimbursement to those 
technologies proven totally ineffective and limit payment for others to 
apprc4>riate use. Tlie list could include drugs and equipment, as ^"^11 as 
' procedures. For example, influenza vaccinations have been found to be 
efficacious and cost-effective only when given to the aged %nd persons with 
certain conditions. Thus, reimbursement of flu shots would be approved 
only for those persons. 

Most third-party payers currently ^maintain a list of reimbursable 
procedures that are performed both in^nd out of the hospital. However, most 
"^of ihe.^e payment schedules; like those for Medicare, restrict reimbursement 
to, procedures that are reasonabJe .or necessary, where "reasonable" or 
"necessary*' are basically defined as ^'generally accepted.** Neither efficacy 
nor cost-effectiveT:|ess is considered. Even in the case of new prcxredures, where 
* efficacy is taken into account, cost-effectiveness is nou 

Some of the private insurers are changing their procedure list to allow 
payment for appropriatetuse only. On May 18, 1977, the National Association 
of Blue Shield Plans announced, that it will end routine payment for 
26 mecjical procedures considered unnecessary under certain circumstances. 
These procedures — 18 surgical and 10 diagnostic include specified 



instances o( radical hLemorrhoidectomy, hysterectomy, sympaiiiecioiny , basal 
metabolic Vate testing," ?nd angiography Writteij justification for use will 
have lo be made by the physician before payment is authorised, with local 
physician review panels settling any resulting disputes. Although the Blue 
Shield approach does not include development of jprotocols for appropriate 
use, ii does make physicians aware that certain procedures have questionable 
usage; it makes ihem consider the costs of the procedures they order; and it' 
makes them more cautious abou i ordering them, since reimbursement is not 
guaranteed. • 

^Adoption of a protocol development approach' to procedure reimburse- 
ment cf^nid affeei all health technology use, regardless of site of care/and 
could permit the current reimbursement system to operate 'o;herwise 
unchanged. It would have a natural inhibiting effect on unnecessary demand. 
Ikmand for scanning, for example, would decrease if reimbursement were 
hot always .available; purchase ordei^ for scanning equipment would 
diminish as a result. Also, the physician's role in malpractice suits would be 
greatly clarified and protected. If private health plans could work collabora- 
tively with the government, their lists woyld be compatible and the cosxs 
^ associated with producing the lists could be shared. Tlieir efforts could be 
enhanc|^'by modification of the Professional Standards Review Organiza- 
tion program, which now reviews *necessity''^ for the tederal finandng 
programs. Thus, HEW--would be responsible for developing national 
protocols, while local PSROs would mor\i tor compliance and apply 
^reimbursement sanctions and other penalties, ^ 

The disadvantages of the approach ^re that development of protocols* 
' would be extremely expensive and require long implementation .time; 

reimbursement procedures might require more data and more paperwork; 
and perfect '^protocols" could probably never be developed to handle every 
circumstance, so that flexible application would be needed. ^ 

Technology-sensitive fee schedules* This alternative would establish 
national reimbursable fee schedules, with a pricing system for physicians* 
services adjusted to nriake it less profitable for them to use expensive, marginal 
' technology> Thus* technology adoption might be slowed and deployed only 
where absolutely medically indicated As new procedures and equipment 
were proven rosr-effective* the fees could be increased. Initially, reimburse- 
ment rates would be set so that no increase in physician "^riet income could 
result from unproven technology* The ultimate decision for technology use 
would rest with physicians on a 'case-by-rase basis, but the * 'profiteering*' 
from hospitaKpurchased equipment would be eliminated. Because third 
parties pay only 61 percent of expenditures for physicians' services, the 
impart of this approach might be limited until broader national health 
insurance coverage is enacted. 

Direct market entry regulation (FDA model) 

This approach would require all technology procedures as well as drugs 
and medical equipment — to undergo federal examination and approval 
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beJcwre utilixaiion would be legal Currently, for drugs arid devices- to receive 
,F1)A approval, the manufacturers must prove that their products do not 
cause harm and represent improvements ovar existing ones. Although cost- 
effectiveness is currently not required, it should be in jhecase of technology, 
in addition^ use of unapproved technology would be resiiricCed to experiments 
and clinical trials. ^ 

. " Although this method of curbing technology-induced inflation might 
delay or prevent the adoption of many innovations, it %ould not curb the use 
of technology once it was permitted to mtcr the marketplace. It could be 
effective^ however, in preventing the diffusion o\ useless or harmful technolo- 
gies and would have the potential of providing a rid^ data base on risks and 
benefits. But it would be expensive to implement. Further, if it were applied 
to existirig technplogiesit would be .difficult to implement and <x>uld forestall 
use of a potential major, breakthrough undl the required years of testing 
were over* . * 

Physician training 

Reducing specialization* *niere is a growing evidence that the specialists 
are the technology abusm; Feldst^in estimated that the addition of one or 
more spedalisis caused hospital costs to inclrease by |39,000 per year between 
1958 and 1967.^ The addition of a general practitioner/ conversely, led to 
hospital cost decreases by the same amount^ Worthingtonlound that most 
of the ^real inputs employed across all physician practices could be 
attributable to increasing specialization.*^ ^ ' 

The Health Professions Educational Assistance Act of 1976 (FX. 94-484) 
calls for a decline in 'ilie ratio of specialists by 1985. The need for a greater 
proportion of primary care physicians has been argued elsewhere for overall , 
health reasons, but technology abuse woiijd decline as well. However, ttxh 
approach would take years ft> achieve cost savings and would do nothing to 
curb the oirrent abusers* 

Physician education. The current training of new physicians heavily 
emphasizes the use^of the latest procedures and equipment. Ev^n persons being 
trained as primary care physicians attend the same medical schools as the 
future specialists, institjations where '^modern medicine** is epitomized by 
the best-equipped, around-the-clock diagnostic and treatment facilities. A 
return to teaching "black bag** medicine might go far in reducing future 
dependence on the "best*' and the 'most/* 

Sending^physicians copiesbf their patients' hospital bills might alsom^ke 
them more aware of the fiwncial impact of what they do and what they 
order. Hieir fee for a surgical procedure may be only a few hundred dollars, 
but such an operation will generate many additional costs, i.e., the cost of 
the , operating room, preoperation work-up^, and postoperative care. 
Together these added costs run into thousands of dollars; 

Finally, should data become available, physicians also could be armed with 
statistic on the odds of success under various circumstances, the risks with 
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and without. a procedure, and the costs lo ihepaiieni and society \nterms of 
dollars and discomfort ^ 

€k>nsumer education 

Under ihi$ approach, consumers would be educated about the costs of , the 
xnedical care they receive. As they do npt always receive a hospital biii> they 
often have no idea what iheir stays have cost, or even what services and 
supplies were furnished. If patients received copies of ^iheir bills, they would 
. become more aware of the cost of the services ihey demand and would perhaps 
question their necessity. 

Since consumers usually pay just a share and sometimes none of the costs of 
insurance, they do not feel the effects of rapidly rising premiums. Employers 
f - and unions who do could inform workers of premium increases and what 
they mean in terms of reduced wage hikes. If the impact of premium increases 
6n their pockeibooks were brought home to them, consumers might question 
the use of '^marginar' services. 

The media could also be used more to publicize the need for second 
opinions in surgery, the existence of unnecessary operations and tests, and 
the • uncertainty surrounding medical practice* Health care is the one 
consumer good where informed choice in buying is not involved* The 
consumer ''bu)'5s" what the '^seller** tells him to. He has little basis on which 
lo choose not to buy, to bargain, or to take his business elsewhere. Doctors 
are usually perceived as superhuman. If the patient were enlightened about 
some of the uncertainties, the costs, and the risks, someof this behavior might 
be modified. For example^ with the development in recent years of extra- 
ordinary measures to prolong Hfe for a limited time, patients have become 
aware of the **death with digi^ity " issue. Tliey have begun to express concerns 
about vegetating, or being subjected to numerous and painful procedures 
that have little chance of significantly altering their outcome. As a result, they 
hisive started to*bring pressure for legaiization of "living wills*' to pKvcnt 
usage of these extraordinar)^ technologies in hoi>eless c^ses. Further 
publicity and t xposurc through the media of the/*]iving will" concept may 
result in additional pressure* and additional legalization. As a result, costs 
. ^ will be saved and, at the same lime* the patient's desires will be met. 

Summary 

Much uncertainty surrounds innox^ative medical technology. Qu'estions 
such as when attain technologies areappropriate^ how much good they do» 
and what their c osts are remain unans wered. In this era of conflicting needs — 
balancing the federal budget, yet solving our social problems — we cannot 
afford the high costs of goods and services about which x^e know so little. 

Fiw approaches to technology control have been, suggested: planning 
controls, reimbursement limits, direc? marJkei regulation, physician 
education, and consumer education. Whether one or a combination of these 
approaches is adopted, none will be effective unless a data base is developed 
which can tell us which technologies to use and when. 
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Tht ^^technplogy problem'* is not simply one of cost restraint Itis also a 
problem of learning how no improve our health status by optimising 
technology. Until we learn what works and what does not, the cosis^.the 

. risks, and the benefits, we cannot make inform^ decisions on the best use 

* of our limited resources. 
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Deguiattng the cost of health care: 
A diecussion and a propoaal 

K Richard A. Berman and Thomas W. Moloney 
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A jpaajor tjj^enie of (his symposium is ihe potential effects, of invoking 
regulatory autliority to limit the diffusion of new medical tedinp/ogies, with 
the aim of slowing the overall race of increase in heal^ expenditures. T\^o 
very different views of the merits of this idea have been presented by 

* Alain E;niboven and Roger Noll, and by Clifton R. Ga>is and Barbara S. 
Cooper. Entlioven and No^find little reason to think any rtgulatory inter- 
vention will work: *'Aiiempts to control prices; <;apacity, and t.he quality of 
service by direct intervention are more likely ^to exacerbate fwpobknis in 
these areas than to ameliorate them*** Gaus and Cooper, on the otl\er hand, 
think regulatory intervention will v^'ork, and discuss five different regulatory 
approaches to control '^technology explosion.'* Two responses^ so wide 
apart, suggest that some interpretation and counterpoints may be useful, as 
each response raises important* issues needing further exploration For 
example, despite a traditionally sharp set of scholastic argumefits a$^^ to 
why regulation cannot work,^ ^ * health ^are regulation in this coijntry is ' 
continuo tisly increasing and broadening: we will challenge certain observa- 

< lions in the Enthoven/Noil paper to see w^hy this is the case. New forms . 
<rf regulation bring the possibility of new^sets of undesirable practical 
conseqiaen ces: we w^ill explore the con^quen^es of options presented in the 
Gaus/Cooper paper to avoid the possible damaging side effects of various 
inter^'^entions. 

We will also explore an alternative: a strategy for bringing the rate of 
increase in health care expenditures in line with the overall rate of growth in 
the economy, a strategy that leave's hospitals and planning agencies the 
maximum authority possible in making allocation decisions, but which 
offers considerable help with the complex issue of developing area-wide 
guidelines for distributing medical care resources. 

Can regulation work? 

Enthoven and Noll describe three*generic types of policy respond to the 
problem of rising health expenditures. Only one, they believe, is feasible. It 
entails a restructuring of the delivery and financing system in order to alter 
^ tlie basic financial incentives facing providers. The basis of their 
recommended approach is new developmental incentives for HMOs: *'A fair 
market test for HMOs is hardly a new idea, but iibtill has not been seriously 
uried/' A number of policy makers agree that a fair market test of HMOs is a 
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good su.gge$iion,^ * The limiiatjon o£ such a lesi is thai it is not likely to 
reduce oyerall health expenditures subsiantially within the next decade* ITie 
authors themselves observe that ^'physicians and consumers are aaustomed 
to \ht fee^for-service, third-party intermediary system and would reject an 
attempt to diange it suddenly and drastically.*' To many observers^ a decade 
is simply too long to wait. Both interest in enacting some form of national 
health insurance and other competing domestic priorities havemade concern 
for expenditure control more immediate.^ ^ A fair market %st of HMOs 
should proceed, but, we will argue, along with other interventions ^^ijpied at 
speedier results» 

A second option discussed by Enthoven and Noll is to increase the extent of 
consumer cost sharing greatly so that patients will have much more incentive 
to ec^omize on medical services. However, they reject this option. They 
find it Contrary to private insurance objectives and to public policy on access 
to medical care. The purpose of private insurance is to prevent serious 
financial loss; a large increase in deductibles and coinsurance would ^increase 
the risk that a person suffer serious financial loss in the event of a major 
illness. Government medical care programs aim not only* to reduce the 
financial risk for its cidiens but also to provide them with access to needed 
care; deductibles and coinsurance^ in effect, would reduce that access. These 
objections are straightforward and voiced by other observers as welL' 

A third option, the authors recognize, is to impose economic and technical 
regulation in order to limit the diffusion of new medical technologies. The 
merits of this option, as we have said, are a major theme of the symposium* 
Enthoven and Noll reject it on two bases: on a theoretical-historical analysis 
of the general behavior of regulating agencies in other industries, and on 
an interpretation of the evidence of pa^ -failures of regulator)' agencies to 
limit the growth of hospital capacity. J 

The theoretical-historical analysis ^ntends that because medical care 
is provided by numerous independent actbrs, and because it is difficult to 
define and measure the products of medical care, regulatory intervention has 
lo proceed on a case-by -case basis, "with all the costs and deflection of pohcy 
that the case approach necessarily entails/' What seems necessarily entailed 
is twofold. First, there is a protective attitude on the part of the regulating 
agencies toward regulated firms that renders regulation ineffective: '*When 
regulatK>n is complicated by sophisticated data requirements, heterogeneous 
firms and vague objectives, regulators are especially prone to be protective 
of regulated entities^ that are on the verge of financial failure." Second, this . 
behavior by regulatory agencies; can become reinforced because politicians 
t<x> become protective of regulated entities: '*An agency may be punished by 
C>>ngress or the Executive Branch if it forces a truly inefficient operation 
into bankruptcy whetiever the ret titude of its pOi>ition is less than certain. 
However, it faces no concomitant penalty if jt offers protection to the failing 
enterprise.'' ) 

When these two conditions actually (kc^. they set up what has been 
characterised by political scientists as an *'iron triangle*' formed by the 
Congress, the regtilatory agency, and the regulated industry. The basis of 
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the Viioi!i iriang^le'* theory is that regulatory agencies don't control the - 
industry firms; on the contrary, thg firn#control the agencies. Therefore, 
" iht agencies donH set^e the public interest^ bui promote special interests at 
the expense of the public. Though there is general agreement among many 
social scientists that this take^ place, they differ in their interpretation as lo 
why zn6^ how.« Samuel Huntington suggests that there occurs an out-and-out 
political capture of an agency by its regulated indusuy, Marver Bernstein 
suggests tJiat agencies begin by advancing the public ipierest, but, througlh a 
natural ev61utionary process, slowly lose their sense of mission smd 
eventually lapse into serving special interests. Others, l#.e-Callriel Kolko and 
George Stigler, argue that regulatoi7 agencies have not lapsed irom th^ir 
initial mission; rather, they always intended to serve special iniei^sts. . 

But these may be the explanations of a bygone era, for today there is 
evidence that the ''iron triangle*' theory is descriptive only of those agencies 
founded between 1887 and th^outbreak of World War IL It is the old agencies 
thai were carteKlike in* structure and effect ~ and more often mandated to 
protect than to regulate/irhey were based on statutes that conferred extremely 
broad powers on ilV^m 2ind provided^lntle specific policy guidance. In 
former days, regulator and regulated often atiMed in a comfortable, coopera- 
.tive i^lationship, p;ie in which the agencies felrresponsible for the economic 

* well-being of the industry they had jurisdiction over, 

Tliis is quite a*d^fferenl description from what P'/ul Weaver finds to be 
true of the newer regulatory i^enci^s,^ Typically,^ the laws establishing 
the post- World War 11 agencies are extraordinarily lengthy and specific. 
The agencies are'.established Co operate as the "adversaries of the interests 

^\they regulate* ancfiypically it is as adversaries t^hat they administer the law. 
some cases, they are explicitly forbidden to be concerned about the cost 
of I heir pursuit/ For example, the Occupational Safety and Health 
Administration (OSHA) may not take account of the cost of health 
regulations ex^cepi ijlJ^be extreme case that it might push a company into 
bankruptcy. There '*new triangle." comiK>sed of public interest groups, 
the press, and the federal government as a whole, says Weaver, it is motivated 
by concerns for health, safety, and the environment and a **passiot>aie sense 
of opposition lo members of the old iron triangle.*' 

He c<>«c|jC\des: 

Even as a description, the Hteratureon regulation is getting lo hi* very misleading. 
Over tLe past decade, the feuileral regulatory estabUshment has been greatly 
expiuuled by a long series of new laws in the areas of health, safety, and environ- 
ment. For i/vanety of rcmons — not the least of which is that legislators or their 
aides are awar^* of the sot ial science literature — the new regulatory ag<*n< ies are 
uuerly unlike the old t)t)es. And since the new agen< ies as a |^r?)U|> now, far ov.er^ 
shadow the old ones by any measure one nught invoke — sodal ini|>a< t, numb<^r 
of people employed, amount of federal money spent, etc. ~ the literature, merely 
^ by remannog <m the library shelves, has <ome to <on^ey a seriously inac<urate 
impression of what regxjlatory agt'ncies in general are like and how ihey work. 
(S<holais are only now Wgitioing lo do serious research on the Whavior of the 
newej agencies.) * 
% — ^ 



The second <::omponent of ihe Enthoven/Noll conclusion thai regulation 
is not likely to be effective is based on ihe authors* interpretation of regula- 
tion's record .^to date in the health field* They suggest that regulation of 
hospital capacity is a fair test of regulatory effectiveness and, wlien tested, iS 
found wanting: **The available evidence indicates that Certificate-of-Need 
reguladon has not succeeded in controlling the problem of overbedding.'* 
Their discussion suggests that data on bed capacity can be used to show that 
hospital capacity has not been held in check. Actually, ihis is inaccurate on 
two counts- First, our national experience ^^vith *'bed capacity** since 1950 is 
quite different; bed capacit^has been held in ch<^ck, hospital capacity (total 
investment in plant and equipment) has not. Second, the specific periods in 
which strong. regulatoiy sanctions w^ere in effect demonstrated that overall 
hospital capacity could potentially be held in check. 

The evidence on bed supply shows ihat ineveiy five-year period sinc6 1955, 
the number qI total U.S. hospital beds, both federal and nonfederal, has^ 
declined^er 1,000 population*^ Different categories of nonfederal beds have 
increased and decreased at different rates, but ^<e\net result is a continuous 
decline in beds per capita for the past 20 years/ The major studies of 
Ceriificate*of-Need legislation, including the one footnoted by Enihoven/ 
Noll, conclude that in affected states the legislation did result in a lower rate 
of expansicl^ in beds than in states without the reflation The difficulty 
with Certificate-of-Need legislation w^as in limiiingoverall capacity growth; 
die growth in other types of hospital investment negated the saving from the 
reduction in the growth of the bed supply: 1 

. With regard to the second point, our one national experience with direct 
regulation of overall hospital spending, the Economic Stabilization Program 

. of 1971 /demonstrated the effectiveness of strong regulatory efforts. For the 
first time in a quarter of a century, growth in hospital and medical care 
prices fell below that in the overall cost of living For the years between the 
enactment of ihe Medicare and Medicaid programs and the beginning of the 
Economic Stabilization Program, the Consumer Price Index (CPI) for semi- 

.private hospital room charges increased at an average of 15 percent per year. 
During the Economic Stabilization Program years, it dropped to an average 
of 6 percent por year. By the end of i974> the general economy had improved 
and, as promised* the Economic Stabilization Program came to an end. When 
these regulations were removed, medical care prices moved back up to a rate 
one and one-half times as great as the overall CP!/* 

^ There is evidence from ihe state as well as federal experience that overall 
capacity can be limited by regulatory intervention. Certain states with strong 
regulatory mechanisms have limited spending far better than the nation as a 
whole. Consider the experience of New York State.^^ In 1975 and 1976, 
expenses per hospital admission for the nation increased 15.6 percent, but 
only 4.2 percent in New^ York State. Acute care beds per capita increased 0.9 
perceni fot the nation and decreased 0.9 percent in New York State 
(incidentally, New York State has had an 8 percent reduction in its overall 
bed supply in the past Ihree years). Finally, an evaluation study funded by 
the Social Security Administration confirmed that during !969-1974, New 
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York hospitals, whik placing ceilings on lii^ araouncs of routine ptr diem 
healdi costs thai were reimbursed, limited ina eases in adjusted d>st5 per day 
to IS pereenu A control group of s^es, using convepuonal cosi rcimburse- 
mem forjwiulas, incurred a 32.7 percent increase dur^^g the same period. 

Can lechnotogy-astc»clat«ci costs 
be controlled by regulation? 

From a Vlend'o^^ theory and experience, Enthoven and 

NoU conclude that regulation of medical teAnologies, in particular, w|ll not 
vrork. Tlht ovaral) problem in the, control df technology-associated costs, as 
tliey see it, is not one of brand new eqiupment; rather, it is oneof newcombina* 
tions and more intensive use of the services ali^ady in place. This; ihey argue> 
makes effective . regulation nearly impossible. How^ they ask^ would 
regulators determine what constitutes a "new" technology or procedure; 
what rate of diffusion of these ''new/* tedhnologies shoul(^be allowed; what 
ariieria should be used to show which technologies weren^i needed? The issue 
of medical valuf 'is likely to be one of appropriate utilization, not one of total 
effectiveness or ineffectiveness* Finally, they argue> regulation will not work 
because it cannot effectively withhold potential lifesaving treatmehtst 
**When the issue is extra expenditures or possibly unnecessary care versus 
denial of access to lifesaving treatment, doubts will be resolved in favor of 
the former/' In addition* Gau^ and Cooper note that validation of cost- 
effectiveness, were it to be required for approval of new technologies prior to 
distribution, would be expensive and difficult to implement; it couldi in fact 
^'cause the fruits of ft major breakthrough tp be postponed for years. Further- 
more^ cur/ent econometric techniques for performing cost benefit studies of 
technologies may prove to be mathematically v^iid but irrelevant to the 
formulation of social polic>%^^ 

These concerns are formidable barriers to regulatory e0C|ctiveness only if 
one attempts direct regulation of the introduction and diffiasion of each new 
technology , an option discussed by Gaus and Cooptr. There is another 
regulatory mechanism which can be used to attain the goal of limiting 
technology-associated expenditures without causing these problems. That 
mechanisrh is to place an overall limit on revenue increaseai for hospitals and 
leave sjlecisions on the allocation of resources to those rdiponsible at each 
institution. This is equivalent to a different alternative presented by Gaus and 
Cooper: the recommendation of caps on hospital revenue increases. As the 
authors indicate, hospitals would be encouraged to exerdse caution in 
expanding tests, equipment, and personnel. Beo^se they would not be paid 
for everyi new service, each hospital would make more conscientious 
individual decisions on how to allocate its resources and assign priorities 
among alternative types of servi<^s. 

Avoiding undesirable side effects of 
regulatory interventions 

In general, regulatory strategies that establish overall limits on revenues 
and prices greatly reduce the number and types of problems, such as those 
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discussed byEhihoven and Noll, which can arise when regulation is targeted, 
at specific components of hospital services such as medical technologies. 
Targeted interveations present several basic difficulties, of which the 
Enthoven/Noll objections are a subset* 

First, targeted proposals can inadvertently place regulatory approval or 
denial in the sphere of lifesaving equipment or procedures — a sphere where 
it clearly is not meant to pe\ With recommended overall limits instead, 
jndividuar^medical j^taffs and administrators retain authority to adopt 
necessary Ulfesaving equipment and procedures and to forego those items 
that provide a low marginal value* Second, tai^eted proposals remove the 
burden of responsibility for safe and effective cost control from the mediqal 
staffs and administrators at each hospital who should be responsible for 
directing these efforts, within overall rates of increase in expenditures. Third, 
targeted prcg^osals ignore the fact that different hospi tals have different needs 
in termii of their basic facilities, staffing, replacement of diagnostic and 
iherapeuric equipment, and establishing wage scales equitable with those of 
other servia* industries in their area. Direct regulation, for example, of any 
one of these components; can seriously damage the effectiveness of some 
hospitals while failing to cause any restraint in spending at others. Fourth, 
hospitals play different roles within communities in terms of the diagnostic 
mix of patients for whom they themselves .provide service or whom they 

' choose to refer to neighboring instituwons. Targeted proposals designed to 
set arbitrary limits on certain components of hospital care, sudii as the 
purchase of diagnosuc and ihera|:)euiic techncJogies,. can seriously 
undermine the effectiveness of regional referral centers in providing for the 
sptriali/ed needs of an entire area. Fifth, as Gaus and Cooper point out> the 

, development of protocols for evaluating appropriate utilization would be. 
extremely expt^nsive and require long implementation time. In the end,^ 
protocols to handle different circumstances adequately would probably never 
be dcvelop(^, ^ 

If regulation through overall limits on hospital spending is to be proposed 
some method must be found lo distribute resources appropriately within a 
region. If overall limits on hospital revenues were to be applied literally, each 
hospital would receive the same proportional increase in overall resources 
regardless of its relative contribution to the health needs of peopl^n the 
area in which it was located. In many cases, it would not make serise lo 
'provide each hospital witli a proportionate share of new capacity. Some 
h<>i>piials would be beuer able than^oihers \o provide highly specialised 
services lo a large proportion of the populatif>n, to establish expanded 
facilities to bring new treatments to an area, and to expand their 
responsibilit)^or providing services to particular subsets of the }X>pulation, 

Mowewr, both pa|K*rs*cite studies suggesting that few planning agencies 
can either control overall resources — that is» establish effective rationales 
w limit' the overall numlx^r of t>eds/ technologies, centers for special 
pnxTdures. ei(,, within their regi<ms — or decide hoW to ration these 
components among competing !K>si>itals,^^ ^^^^ The agencies are found 



generally have mad^^uaie need projections, review mteria, and data 





Conclusion and recommendation 

In our opinion, the rapidly rising costs in the health care sector are such 
that ihey cannot be ignored, and in fact regulatory jagendes are prolifmjing. 
The quesdon is not>*<Ui<a^ or not there v^ill be j^^ulaiion, but wh^i k^ind of 
regulation will be most likely to succeed and least likely to cause intolerable 
side effects* ^ . ^ 

It seems that the best approach would be one which, within limi ts tied more 
closely to the annual rate of increase in the overall economy> left hospitals 
and planning agencies^ the maximum authority p>ossible in making 
allocation decisions. It should aW be an approach which recognized the 
complexity of making area wide allocation decisions, and offered consider- 
able help to planning agencies by convening national scientific panels to 
develop areawid? guidelines. 

Local health systems agencies should not be expected to conamand the 
coriiect mix of professional expertise necessary to determine appropriate 
utilization standards or facilities .standards for the wide variety of gkpensive 
new technologies, procedures, and ^ther capacities whidi hospitals will 
request authorization to purchase. In order to guide local agencies in their 
allocation of funds, we propose that the federal government establish an 
operational, scientific advisory board for each new costly technology or 
procedure to determine the overall regional need for it and to define the types 
of medical institutions that could effectively suppon it. 

These national scientific advisory boaurds, apja^inied by a federal agency, 
could proceed along either of two lines. If there was a sufficient, existing 
know^ledge base about an expensive new technology or procedure (i.e./any 
technology or procedure that would cost $250,000or more to buy or to operate 
for a year), or component of health care (i.e., bed supply), the board would 
recommend a range of community need (i.e, one CT scanner for every 
million people) and jhe characteristigs of a mediq|l facility appropriate to 
house the techn{>Jogy (i.e., a full service hospital with 24«hour access to the 
technology). If there was not a sufficient existing knowledge base, the 
board would report the fact to the federal agency, which, in turn, would 
d^ignate a limited number of sites to conduct the appropriate studies to 
establish a recommended level of diffusion for the particular component. 
Revenue increases would be granted only to reimburse for those procedures 
provided at sites designated by a particular planning agency. Centers 
designated by the federal agency as test sites for a particular research purpose 
would be reimbursed through specific federal appropriations. 

There is a precedent for the establishment of such boards andwidence that 
ihey could work. The Committee on Controlling the Supply of Short-Term 
General Hospital Beds^ in the United States of the Institute of Medicine 
recommended: 
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Thai a naiionai hc^th planhing goal be esiablishecl under iht ptt>visions of tjic 
- National Health Planning and Resource De%'elopmem 

10 achieve an overall reduction ot at least 10 percent in the ratio of short-t^m 
general hospital beds to the population within the next five years and itirther 
. significant reductions thereafter.* ^ 

The Committee on t^nuted Tomographic Somning of the Institute of 
Medidne requested clii^fefcy t|aals: 

The committees* recommendations^ or any recommendations affecting 
distribution and utiliiation of CT scaiming, will remain deficient until better 
\ 'data, based on soundly conceived and executed clinical trials^ are available.^ ^ 

\^ More specifically, the Conimittee recommended: 

, The federal government, perhaps in cooperation with national professional 
\ " ^ and third-party payer organizations, should develop and implement a 
comprehensive research protocol to provide definitive evaluation of CT 
scanning. 

The recommendaiions of these boarj^on both owmll need and the types 
of institutions appropriate to provicf^ew services could become inaj or 
guidelines for the local health systems agencies responsible for granting a. 
specified numl?er of Certificates-of-Need wiihiri their regional jurisdictions. 
The actual selection of the institutions to receive the particular services 
f should remain the decision of those individual planning agencies but be 
guided by the committees* recommendations witli regard to the appropriate 
types of medical facilities to house the particular technologies and 
procedures. 

Tliis strategy would bring the rate of increase in national healtti care 
expenditures in line with the overall rate of growth in the economy. It 
would sidestep the side effects of targeted regulatory strategies, noted by 
Enthoven and Noll, and Gaus and Cooper, and discussed above. It would 
leave resource allocatiori decisions to hospitals and local planning agencies, 
but it would also provide them with the reoommendations of national 
scientific advisory committees as to how to allocate these resources. 

References ' , * 

1 . Feldstein, M. ''Tlie High Cost of Hospitals — and What to Do about It/* 
Public Interest 48:40-54, 1977. ^ 

2. Bauer, K, "Hospital Rate Setting — Tl>is Way to Salvation?'* MUbank 
Memorial Fund Quarterly 55:117-158, 1977, 

3. Containing Hospital Costs.^ Regulation 1:9-10, 1977. 

4. Roberts, M J., and Bogue, T. 'The American fleakh Oire System: Where 
tevedll the Dollars Gone?" Hanmrd Journal of Legislation 13:635-(^6, 
1976. 

5. Goldberg, L.G., and Greenberg, W. 'The Health Maintenance Organiza- 
tion and its Bf f^t on Competition/' Bureau of Economics, Federal Trade 
Commission, Staff Report to the Federal Trade Commission, 1^77. 



6. ^£:iufe, W. 'The Medical Care Sysiem under National Health 
' Ipsijy-ance: Four Models." Jburriaiof Health Pjolitics, Policy, apd Law 
^ 1:22-68, 1976. . 

7. Davis. K. National Health Insurance: Beriefits, Costs, andConsequmces. 
Washington, D.C: The Brookings Institution, 1975.^ ; ' 

8. Weaver. P.H. •'Regulatiori^ Social Pqlicy and Class CbriflicL" Public' 
\ Interest SQ'A5-6i, I9m ' « " 

Contrplling the Supply 'of Hospital Beds, Insijiuie of Medicine, publica- 
N lion ijo. lOM 76-05. National Acade/ny of Sciences, 1976. ^ 
10. Salkep^e.S., and , Bice. T.,W. "The Impact , of Geriificaie*of-Need 
Cont^^jimHospital Investment^' Milhank Memorial Fund Quarterly 
' 54:185-2llf^976. . ' ' • , 

IL Aliman, S.H.. and Eichenhalz, J. ""Inflation in the health industry: 
, Causes, and eyres," fitalth- 4 Victim or Cause of Inflation? indited by 
•M. Zubkoff. New, York: Prodist, 1976, pp. 7-Bl. 

12- Cahill. K.M. "Health in New. York State: A Prog?ess Report?" Health 
, Education Service,. Albany, New Y6rk,J9l?. 

,13. JClasTman, .H.E, "Apph^"^" C^st Benefit Analysis to the Health 
. ■ Services^and the Special Case of Technologic Innoviiuon. Internationa I 
' Journal'of Health Services i'Mo-ibZ 

14. EUing. R.H. "The Hospital Support Gamd in Urban Center." In The 
Hospital in Modem So«>iy/ Edited by E. Ifiedson. New York: Free 
Press/l 96^. 73-112. . * . /. * 

15. ]Lewin,S: ji®biaies. "Evaluation of the E!ficienc>iand Effeaivenessof the 
Section l^^eview Process,"- Washington, D.C. 1975.. * 

16;- Helli^nger. J ''^The Effect of Certificaie-6f-Need Legislation on Hospital 
.Investment." /nf,M»i'. 13:187- 196, ft76. 

•li:"" Computed Tomographic Scanning. Institute of Medicine, publiawion 
no. lOM 77-02. National Academy of Sciences, 1977. 



* ' * * 

. . ^ ' 261 



Controlling health technology: 
A public policy dilemma* 



-Robeh M. Heyssel 



The focus of this confereii<^' is the cost of medical careand how and whether 
changes ii) technology exert a ma^or influence on increases in cost. Cliftori 
Gaus and Barbara S. Cooper^ in their paper entitled '^Controlling Health 
Technology/*^ concer^rate on the control of tedmology as a major meaiis 
toward 'containing the co^i of medical care** Implicit in the Gaus/Cooper^ 
^[Daper, is the notion that we must curb dianges in diagnosis and treatment* 
of diseases, because medical care eosts too roudi,^and that wh§t is called 
"technology-induced inflation'' (a term .with whidi, as a purist, I havea little 

' problem as to whether it ah really be called ^'inflation'') adds almost' 40 
percent on an annual .basis to the rising costs. C^st rises due to diang^s in « 

, technology are, therefoi:e,'in that construct, a major factor in the difference 
between the level of inflationary trends the whole Economy has experienced 
and tliat experienced by the health industry! * ^ 

The nature and causes ot problem of ~« 
technological cost 

Gaus and Cooper oudine the natj^ire an^ causes of the problejn and suggest 
approaches to its solution. 1 do not want to spend too much time quibbling 
with the word?, }>hrases, and referaices they cite in discussing the nature and ' 
X causes of ^The problem/* However, there is a need to add some balance 
and perspective to what has been. said. In fSlaces the tone of the paper is a ' 
V little shrill but'it may be that this observation only reflects tlhie ear of the 
» hearer. • . v . , 

First, w^hile one can agree that cost reimbursemcm has contribMed to the 
lack of restraint on medical care costs, I do not believe- that third-party 
cdverage is a cause of burgeoning technology\ While such cost rcimburse- 
ment may have led to excess use of technology, it is not a cause of techhohogy * 
development. It has beeti^a means of paying for several decades, of medical 

- * ♦Comments pr<*paml in response in **Coi?irolH'ng Mealih Tcchnok>^^*' by Clifton Cms and 
Barbara S. Cooi>€r. * * , 

Eduors' note: Dr. HeysseFs diM ussion u m response to issues raised by Gaus arid Coop^rln ihei^ 
paper as presented ai the syfnpo$ium. In revising their pajW for this volume Gaus and Cooper ' 
greatly condensed .iheir original discusMOi^s of the i>ossible causes of the rise in medical care 
ct>sts and the possible "role of medical tec|jnolog)' imi improving healih status. Many of 
Dr, He>%ers references ih^Mort are directed to their original^ discussions Which do not apixar 
in this vokmie. . , . ' 



research which has been translated into more effective medical care. The 
desire on the pan of insurers, the government, and, presumably, the public • 
to cover the extraordinary costs of the results of that researc^^4ed40 broader . 
coverage, cost reimbursement, and ultimately to full insurance coverage, not 
the other way around. Under MedicXre, renal dialysis and u-ansplant coverage 
were added because research made ureatmeni of end-stage renal disease 
available. The research was not carried out because there was a cost 
reimbursement mechanism for u-eaimeni any more than the Bblock- 
Taussig.operation was a result of anticipaiitig the day when we would have 
cost reimbursement. While cost reimbursement Has the singular effect of 
accelerating the diffusion of technology, and'whik the lack of any effeaive 
forces to restrain investment in' unneeded and reduntani facilities is 
deplorable, blaming 4 payment mechanism for the existence of an expensive 
technique to save or prolong live* is an exercise in sophistry. 

Second, while there is the usual and tiresome talk of "prestige-seeking 
trustees and administrators" and physician influence, a very important 
human element is omitted. The desire to save lives and to make living more 
comfortabi: or more productive for those who have a disability is a desire 
shared by most people, wh^her they are trustees, physicians, or the average ^ 
man or woman. That desire has created a demand for more sophisticated 
and beifer medical care and has been concurred in by the Congress and 
•Executive branch. The creation and geikroUs funding of the NatKinal 
Institutes of Health (NIH) after World War 11, wh^ch accelerated the growth 
of technology, was presumably a response of government lo a perceived heed 
or demand of the people. To some extent .the government helped create the « 
needs or demands. The DeparimeAP of Health. Educatiopr^rtd Welfare's 
public relations efforts and the NlH's lobbying have been f^rly effeaive! In 
terms of balance, then. I believe the medical system has responded to the 
desires of the people and the government. It is very easy and fioliiically wise 
lo.blame the doctors. tl>e ho$pitals. an4 «he administrators for the modern 
dilemma of the medical commons^ but not very constructive. 
■ Third, other phrases bother me. such as "the application of extraordinary 
and expensive meahs to slightly extend thl' life of someone in a hoi>eless 
..situation." Who defines a term such as "slightly" or who defines a .suuapon 
as "hopeless?" What is hopeless? Cardiac arrest waN hopekis twenty years 
ago. It is not today; yet a fairniimb<'r of patients vegetate after effectiverardiac 
action i,s-restored. Severe intracranial hemorrhage is not as hopeless as before: 
l)\jt^ a'gain. s<.yTie v«getate and s<rme get up^imd walk. ?;uba<ute ba<terial 
fiidocarditis was hopeless thiiiy years agol nov%' we can cure it and.jf 
necessary. re|)lace a valve at considerable expense. What ul'slightly? In an 
average life sp;.v> «f threescore and ten.'^do fne mow years of meaningful 
.life constitute "slightly" extended, or dot^s om more year constitute 

"slightly"? * * , u u 

Fourth, the statement is made tiiat Medicare stai.ij.tics show that about 
one-tjuarier of all outlays are spent \r peryjns in the last yeai of life, as if a 
^ different result were to be expe< tedr\vhat is so exiraoidinary about thai? 
That may not be a < (>st-effec|ive way \o spend .our tnoney, an<l perhaps a 
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different resu% is desirable. It is clear, hoV^ever, that more money will be 
spent on very sick people over 65 ihSn on ihbse people over 65 with less 
serious disease. Presumably it costs more to care for the very- sick than 
for those who are not sp sick, and the risk of deatlv is higher in the foimer. • 
Cer\^inTy an episode of a chronic ahd terminal illness including niii^ing 
home care for the elderj^- is more expensive than an^'episode of an acuie^ 
selMimited illness. Tlie issue of spending a large sum on those who benefit^ 
little and o{ expending money from which some may sa)^ society benefits 
little is a *'wheiher or not" issue, not a question of high-cosi^technolog>'. Put 
- simply, it is whether or not we, as a society, choose to pay for medical care f^p 
chronic and often tertninal illness. In people over the age of 65. 

Fifth, it is worthwhile to analyze a statement by Martin Feldstein that 
^our currgit methods of hospital insurance ha^^ncouraged hospitals lo^ 
raise wage rates and to increase the sophisiicaiionlind expensiveness of their 
product more rapidly than the public actually wants."^ with regarti to wages, 
hospitals do not exist apart from the rest of society and its issues of equity in 
wa^es and .salaries'. .With regard to what the "public wants." I do not know " 
what survey of public preferences Feldstein refers to, but nowhere in bis 
essay do Ffind evidence^ha| he had acct^ss to a scientific survey of people's 
preferences relating w such questions as: Do we want grandmother/father ^ 
treated for cancer ai age 66? Do we want mother /father to have renal'*dialysis 
iSM^fi^^iransplaniation? Do we want laboratory testing whicli, defines with' 
precision the cause of hyj;>er,iension and dictates its treatment'as op|x»sed m 
^ giving drugs or doing surgeJ7 without relaiion.ao causation.^ 
X^The only support 1 could find for that simemeni in Feldstein's bbok is his 
comment in a footnote that "the rapid growth of the Kaiser Plan supports the 
view that when patients can clioose in advance; many of them will select 
the sysien\ ia^which costs and in which the qualityi>~ot care is lower."' 
(Em;j^iasis mine.) Feldstein. defines qu-alily of care in theScaiser system 
generally as the number of hospital days rather than the cost per day. That is 
a rather dubious view .. First. I doubt seriously that the Kaiser people " 
think they are dffering a product that has hnver quality! In any event, number 
of bed da^fs ^jer 1 ,000 in a jx>pulaiion has nothing to do, with the tl^chnology * 
of care. In the Kaiser system^lf a patient needs open-heart surgery or radiation 
therapy, high-techn<5logycareif you will, it is made available. I presum^they 
do laboratory tests whicl\ they believe ^vil} help them distinguisi)' renal 
v?iscular hypertension from^ Aldosteronism, etc. But to .use the <*ffcci of a 
system of m^kal can' on u.se/>f b5?d-days, Hiboratiry testing, hf^d general 
re.->()U!;(j' allocation within the system a.s evidence that the publii does not 
want ex{X'nsive^medical care yh^n if }>crceived as necessafy by the 
physician, and is understood by the patient as desirable, is twisting and turn- 
ing to support a viewpoint rather than using facts to support a reasonable 
.conclusion. , . . « " * 

Filially, about the only tjiingj find in Gaus and Cooper's paper that I can 
agree with regarding the problem and its cause is tbe^p^nnt quoted ^here 
from Redisch's treatise on "Cost Containment and Physician Involvement in 
Decision-Making. I agree completely that "control measures lo hold down 
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■ ihe.raie of 'inflation of hospital cost, if aimed solely at the hospital, will be ' 
• disappointing.*' 1 will go further: doomed to failure. 

The effect of Increased use of expellklve technology 
. on the health status of Americans ^ 

In ihe-seciion of the Gaus/Cooper paper entitled "Technology and Health 
Status," the question is'examined of whi^iher it is possible to.sliow improve- 
ment in health status as a result of increased use <>l cxpensivt, technology.. 
Death rate per^ 100,000 .population is one measure of health status in a 
\ population, and changes may or may not be aiuributaWe wholly or in pan to 
\some intervention or another. Much of the change cited-in lowered moriali.iy 
rates in heart disease in the last decade is^ probably not the result of 
* sophisticated heart surgery, coronary citt units, or em^ency vehicles 
wiih monitoring arid , direct commumgjtions with hqspital-emergency 
rooms. But to say that medical care hH^uile to do.witjs^^anges in crude- 
indices such 'as deaths per 100,000 population ignores SOTte changes that 



Health status is">eriainly something other than death rates« When we deal 
in aggregates we can ask such qucLStions as, how muc^ 'Iraprovemeni'' did 
our 110 billion in 1976 buy us over 1966? In the aggregate, that becomes an 
almost impos'sible question to answer, as is poinied'oui by the authors. If. 
however, you look at individual interventions in terms of health stanis, each ^ 
of tliose individual -interventions added up to the |10 billion being talked 
about, and the question is whethernone, some, mosC or all of it was wor^hii 
for . the individuals. It is all summed up in the statement attributed to 
Barnes* tliai 'Hve are now putting tens of thousands of people in the hospital 
each year at a cost o{ $43 million to, saw each additional life.'^ That implies 
that hospitals are there simply to .save lives and that that is their only measure 
of effectiveness. The book Costs, Risks, and Benefits of Surgery, from which 
•• that quote is tal(en, is careful to distinguish individual fi;om societal valXjes 
and to include the betterment of the quality. of life for an individual as a 
benefit as well as lifesaving.The statement as qubted almost pi-esumes that 
there is no rnerit in ameliorating disease if you^annoi cure it. 

^ >^ ^ - ^ 

Control of technology as a means of cost containment 
in health care . - 

* As put by Gaiis an^ Cooper, the -operative question at this cbpference is 
Barrnes* question, "How many rpcrtre lives could be saved if the |43 million per 
^ individual life^aved were used more wisely?" It is that question of how we 
spend available dollare that we are <!|ncerned with; How much are we willing 
to spend^ on -medical care, individually^^d'in the aggregate, and for what 
purpO.se? Who is wise enough to make the choices? On what basis? Through 
. what process? Dealing with the cost of technolbgy and the choices of how to 
spend limited resources raises moral and ethical issues that will begin to 
spark a major societal debate. The debate should-at least be objective and not 
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couched in **whose faiak** rhetoric* It has major social implications in terms, 
of our perception of the kind of people we^e and the kind of society we live 
in. When we make the decision that something is not worth doing monetarily 
lor society as a whole, we are also making thousands of decisions for 
individuals. , * ' 

Gaus and Cooper propose a number of Methods of Technology Control to 
deal with the problem* The basic approaches, advocated wi th varying degrees 
of enthusiasm, are: planning controfs and reimbursement limits, direct 
market entry (the FDA model), and physician training and consumer educa- 
tion. While each of die approaches or combination of them has its appeal, 
each also has consequences which should be foreseen. ^ ' 

Control of capital expeudiiures and reimbursement limits is a way of 
saying ''rationing of resources** — putting the control on the side of supply. 
No one is going to argue that elimination of some redundant facilities, 
cutting out marginal open-heart surjgery programs through recertification 
programs, etc, is not a way to save money. But the only significant money 
that is going to be saved in the long haul will result from setting the limits 
of si>ending at some level below that of demand, which is what will happen if 
we take ihe limitation of capital approac>i. In effect, we will have rationing 
through a queuing mechanism. 

'Trocedyre reimbursement limitation," an alternative strategy^ will have 
the effect^f freezing the system in place> Proposed are protocols for testing 
and putting into practice all new uses of health technology. I assume that 
this means' a range .from^ major techniques such as computerized axial 
tomography ^oyn to and including the various $2.50 per test determinations 
introduced each year, which in total cost a lot of rn<>ney. The problem with 
^ that approlch is that it always must be tied to the existing modes of practice* I ' 
realize that Gaus and Cooper, In their section on protocols and i^imburse- 
ment changes, end by saying, ^'Perfect protocols could probably never be 
developed to handle eveiy circumstance, so that flexible application would 
be i\ecded/* I think is the experience of molt people outside of government 
that flexible application of any regulation has certainly not been the mode 
of operation' to this point,- Governmem> undoubtedly working throug^h 
physicians' panels and so forth, will instead become deeply* involved in the 
practice of medicine, as' opposed to developing and regulatiiiig payment and 
quality, control of fraud and the like. If that had^been the mode of operation 
in 1800f would we still have .Benjamin Rush and thV wonders of calomel, 
bleeding, and |>tuging? Aj\d what could be the cost of this regulation? Will 
r<\gulaii<>n through' protocols be cost-effective? ^ ^ ^ ^ * 

-Another suggestion is direct market entry.jregulation, "the FDA model.** A 
side effetn of federal r,egulation of testing and bringing new drugs into the 
marketplace has been to create a rise in development costs for new drugs 
and an unaudited, but probably real, reluctance m jthe paVt of manu^facturers 
to risk money on developing dru^s that are less than certain to be finally 
approved but which could bring about the greatesr advances. What is-worse 
is the fact that major drug firms are now going out of this couniiy,io t€$t, 
market, drugs and do phase III testing in less restrictive societies, both 
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developed and underdeveloped nations. Quite aside from the r^oral issues 
raised .by ihai (i.e., should ihi^ couniry use other populations as test 
subject?)* we may be denying ourselves earlier advances. The thalidomide 
story alone is enough lo make anyone grateful for an FDA, but what is done 
should not result in either undu€ and cOstly delay, or failure o( development 
though oveijly restrictive testing and/or pushing the hazards of testing on to 
otner-SDeieiies* 

Finally, with regard to physician training, there is a real dilemma 
regarding specialization. Increased knowledge in any fiel^ tend? to force 
specialization; |>ut on the other hand- the real economic advantage accruing ^ 
to physicians through specialization cannot be denied, and in some instances, 
at least* it is likely thai tlie difference betfveen -payments to aca edited 
, specialists and those to * 'general ists*' has probably been a real factor in tlie 
establishmeni of specialty boards. IJ>ope that we still believe that while 
increased knowledge brings its problems h is better than unchanged or 
increased ignorance. While one can argue that specialist medicine is more 
expensive than ^general practice medicine, it is also true that specialists are 
better than -general is ts at taking care of cataracts in old people or handling 
r^piraiory distress in prematurely bom in(anis. Specialization is iioi a 
clever ploi of the AMA* to garner a greater share of the Gross National 
Product, any i»ore than it is a ploi for legal firms to have specialists in labor 
law, lax law» etc, or economists tb specialize in one area or another. It has 
to do with the body of knowledge and how much any one person can 
. effectively deal with. To bear a call for a jeturn to t^ching "black bag'* 
medicine can only cause me to ask whether, in the nanre of cost containment, * 
we really wish to put the clock back to l£tOO. The question here is more 
Velaied to ovAall numbers of specialists and their geographic distribution 
than the cmitrol of technology through returning lo "black bag'' medicine. 
' The issue is probably better dealt with through changes in reimbursement 
* ' mechanisms than through curbing, if it were possible, specialization, 

li ap|>ears that most oj the proposals }>tit forward for curbing technology 
^ and its costs would cause medicine to be, as Dickens put it, **skewered through 
and throtigh with office i>ens and bound hand and foot with red ia|x\"^ We 
: save money, but at an unknwn prire in terms of lives mady better, lives saved, 

» and challenges met. More im}>ortantly. what will be the ultimate effect on our 
perreptiot) of our society if the aggregate cost benefit to society is tfce basis 
^ for decision •making, rather than ihe benefit roindividu^Jtls in that society? To 
ptit it crudelyitone sohjtion to t|>-e'l?rT>blem ofc<mtrolling technology Costs 
resitfes in det idmg not io do things we can da Cox individtials* We should not 
aflow the oft'Cit<*d fac t thai the results of our efforts are imperfect* or even the 
fact that on occasion ou! mctljods arc niisguiiled o) wrong, to be us<*tti to 
obscure the distinction betweta%aking decisi<>ih^or the coUeciive versus 
de< isi<ms for the individual, ' ^ 

Cost-benefit analyiits as a means toward 

control oHechnology v ' , ^ 

^ To be less critical and moretair.Jt i.s reasonably to ask th<* qtiestii^n of * 
\ whether what tio^ng is worth what we ar<* paying. Thomas Preston 



siaies^ thai the value of vein bypass surgery for coronary artery disease is 
UTOVoven, aftd that the procedure is not established as effective therapy, Thus^ 
fa/, in his view there is no evidence that it is f|neficial when applied on the^ 
scale used in ihis country. There is equally no proof tliat it is unsuccessful or 
of no net benefit. That is an imponant distinction, since lack of proof of 
eff icaq' does not mean proof of no* value. 

Preston's problem is the same one that Gaus and CoOper have* at least in 
part. Good scieniific investigation was not done to evaluate the procedure 
before it came into sudi common and widespread use, which Preston 
estimates as a minimum of 60,000 operations per year, at an annual costof 
nearly three-quarters of|a billion dollajs in this'tretmiry. Prbston^ji^^oluUon 
to the problem is not more government regxilation of technol»^ b^t better 
self-regulation of the profession through useofestablishedVieniific methods 
for evaluation. 

,Btit ^ven if Preston*s solution were possible, the central issue of the cost of 
that procedure in relation to aggregate health care costs, and other equally 
valid or more urgent societal needs, \^ould remain. If cQlonary artery surgery 
were uniformly agreed to be effemve in arpeliorating the effect-of tlie diseltee, 
either through prolongation of'^life or iSrough a more comfortable and 
productive existj&ncc without significant life prolongation, the procedure 
would still be my^^expensive* 

There. are jj/odck^fpr measuring cost t>enefits or. cost-effectiveness in 
medirinf^nTTBunkcr; Barnes^ and Mosieller*s book on CosiSi Risks and 
^ Benefits of Surgery, Weinstein et aL« conclude, a bit differently from Preston, 
that for the individual patieilit coronar>' artery bypass surgery is probably the 
optimal method of treatment. From the point of view of resource allocation 
for the collective* the procedure appears m be less attractive and even perhaps , 
a poor investment as opposed to other choices. In Wcinstein^s analysis, ''The 
cost per year of life saved or comfort achieved in this procedure clearly exceeds 
the levels of funds generally available elsewhere in the^ health sector and 
considerations of earnings or willingness to pay by the individual if the 
patient paid out of pocket.*' 

These peculiar and relatively new concerns are examined in a futuristic 
manner in a paper entitled, ''Ailocation of Artificial Hearts in the Year 
2002: Minerva - . . versus the Nrnfonal Health Agency/' by George Annas.^ 
He examines a hypothetical U.SV Supreme Court decision concerning the 
^'National Health Agency's*' regulations^ which had in 1997 established a 
system for allocating artificial hearts to those whose lives could be lengthened 
by implantation. Minerva challeng^ theconstitut^nality of allocation of a 
lifesaving procedure. The agency ai^^d that allocation was needed, sirtce 
the expense of providing the hearts ror everyone \vho might benefit v^(as 
more than the United States was able or willing to spend in the year 200^x 

The system involved allocating artificial hearts to candidates who met the 
following criteria: , ^ 

He or must be mo^ethan 15 years old but less than 70 years, old, be capable of 
living* a^ least tw additional years H the impl&ni proce<lure is successful* and n6i 
he a c!iitonic alcoholic or drug addict. 



Once a patient hlul qualified* his 'or her name was immediaiely placed, by a 
physician ceriified by ihe National Health Agency as a qualified thoracic 
surgeon, on a naiional waiting list for artificial hearts, Thepatien ts were then 
selected froiri the^ist at random at the rate of 400 a week and, if lucky enough 
(or unlucky enough), they would remain on the list until they died, or failed 
to meet the criteria, or could have the artificial" heart implanted. 

The. majority opinion in Annai)* hyix>ihetical case rules that Cojigress had 
.the right to ration a scarce resource^nd that it was in the public interest to 
ration.jSince thoracic surgeons were in short supply because of government 
restrictions imjposed on the number of surgeons trained in prior years, they 
would be turning all their attention to this area,, rather than to other needed 
services. The Court held further tlian random selection of patients did' not 
violate due process rights, and al^o that an expensive medical technology 
such as an artificial heart implantation could properly be labeled a luxury, 
even though it did sustain life, and that the State had no need to provide it to 
all of its citizens. One of the assenting judgesjoined the ma/ority only because 
he believed that to refrain' from rationing the procedure would open up a 
black market; he really believed, however, that all artificial heart transplants 
should be ojalawed because they were inhujaan an^ inhumane, and also 
because there could be no such thing, in thct case of hfesaving procedure, as 
informed consent. , 

, The dissenting opinions pointed out that the criteria listed by ihe govern- 
ment were used to discriminate against some iijdividuals on the bSisis of 
social worth. Patients with a history of men taVillness or with criminal 
j^tords, those .unemf>loyed, and'thos^ with an IQ'of lower than 80 were 
generally underrepresonied on the^lis^ even if they did meet the other criteria, 
because bias was at work. The dissenters felt that to charaaerize an artificial 
heart *as a luxury was playing with , words and that ''today's luxiary is 
tomorrow's necessity/; One justice b^^lieved that the allocation of artificial 
hearts to prolong life simply misdirecied s<arceVesources which could be 
b<'Ucr spent in other areas; but if they were to b<* made available, the ability to 
pay x^o^xld be a better allocator of 20,000 hearts a year than regylations ^hich 
werc^dministraiively clumsy, somewhat arbitrary, and inevitably 
discipninQtory. 

The problem that Preston, Weinstein, and the Supreme Court in Annas* 
palmer all have is not *^ether it is possible to do c^st-l>en.^fit or cost* 
^Tectiveness analysis, but whether it leads to understandable social equity. Is 
iis^e proper ^asis for decision making? 

Qefieral comments and some alternative 
suggestions for cost containment ^ 

There is no question thfbt we havc^ a problem' with rapidly rising health care 
costs. Moreover, there seems to W consensus that the rise is unsustainable 
and in part unjustified. If that be the case, then the issue is cost containmept, 
not techrSolog>% mismSnagiement, or other bogies. J t may be that focusing tin 
technology as the culprit is politically easier than dealing with the wages and 



salaries of heaUh care workCTs, the increase in numbers of physicia^is, and the 
unirammeled freedom of healthcare professionals to practice where and how 
ihey wish. However, the notion that it is easier to deal with technology is 
illusory. To do so will lead to greater problems than a more general cost 
containment strategy. Annas' paper does lay out the choices with i^gard to 
control pf technology, based on cost benefit analysis of cost-effectiveness 
analysis^ and thr societal dilemmas that each approach will lead to. The 
choices with ^ given procedure are really four; 

L Ration or allocate through regulation • v 

2. Do not do it, for anyone — outlaw the procedure 

S. You can have it if you can pay for it 

4. Don't (^anything and hope the problem solves itself. . 

Three of these choices, I reject; the last one, a laissez-faire approach, is 
unacceptable. Choice Three» makes allocation strictly a matter of money, i.e., 
if you are poor, Voti do not get the treatment; if you are middle class, you can 
go broke tr)'ing; and if you are wealthy, you do get treatment Choice Two, 
outlawing certain therapies or procedures, will ultimately have the same 
effect as the "ability to pay** decision. Since we already have offshore 
"insurance companies** and '^flags of convenience/* I know whei^ we will 
find the heart surgeons! # 

That leaves us> unfortunately, with allocation and rationing through the 
regulatory approach, which may have all the worst effects of choices Two and 
Three* On the one hand it will basically require an all'per\^asive and 
powerful central "National Health Agencj^and will lead to the demise of 
any semblance of a private sector in health At the same time, over a few 
years it will probably lead to the development of a new and competing **you 
can get k if you can pay for it** sysiew. 

Even\vhen the regulatory approach is combined with FDA premarketing 
entry and the ouila\Nfing of certain technologies and tljerapies to avoid the 
possibility that the wealthy will be able to buy what the government will not 
underwrite for 6\hers, I doubt that the problem of black markets, offshore 
opemtions* and\ the privilege of, wealth can be overcome. After all, even 
rationing on a'^raMo^m selection hasis — first come, first served — will be 
subject in medicine to the same forces thai influence maitre d's to move 
someone u> (he head of the line in a busy restaurant* 

Because of those problems. I do noi believe ihat the direct regulation of 
technology per se is a wise policy choice regarding cost containment in health 
care. Rmher I would propose fundamental chah^es in the reimbursement of 
providers, changes in tax laws to make the consumer aware of the cost impli- 
cations of the ax^ailable choices, changes in benefits covered* mandated 
< han^^es in the evaluation of ie< hnok>g;y, restrtu turing of>the-system govern- 
ing tielivrn of i;ipiud-intcn?>ive hij^h-operatingKost technologies, and 
(hang(*s in medital education* To be specific: * 

L We should not, for the present, pass any new law or write or rewrite 
regulations relating to the entry of new technology into medical care. 
We should continue to develop technology, but spend some time 



developing the control of *iis use through evidence concemini; 
effectiveness. ^ ^ . 

2. To draw on Presiori*^^ ideas, we must have objective, scientif ic valida-" 
tion of the efficacy of procedures, tests^ etc. before their general 
application. We need to establish the mechanism for thii ralWjition 
and then develop effective sanctions against non validated practice* 
The issue should be protection of the public, not limitation of 
medical practice^ \ . 

3. We need^to turn ^medical education toward more emphasis on 
scientific evidence concerning the relative effectiveness of diagnostic 
lesiing and iherapeuiic intervention and insist on rigorous evidence 
to support claims of the superiority of one meihod of diagnosis or 
treatment ovtT another. Sanctions again must be^reaL 

4. We m'ust shift the fee sysiam away from large payments for surgical 
* and other procedures. The current indemnity system for surgeons' 

. and physicians' procedures has the effect of leading to excessive 
surgei7, the overuse of other procedures, and the overpopulation of 
certain procedurally oriented, high-income specialties. 
V 5. With regard to expensive, high-technology t^ts ana procedures, we 

must move away from' cost reirnbunement for hospitals and toward 
regionaliaation of facilities. The existing planning laws need added 
strength. 

6. We need to establish a basic but clearly limited sei.of covered. health 
benefits whidi all third-party payers must offer* TTiiere should be 
limitations on hospital coverage based on ^diagnosis and medical 
condition, with no payment for some conditions, perhaps partial 
payment for «rtain conditions, andfull coverage for others. Purchase 
of insjirance-covered services over and above this must be paid for by " 
ilie recipient with no tax deductions, *or payment for the service be 
counted wholly as taxable income if provided as a fringe benefit. For 
ii|:^eciai groups, the poor, difllbled or handicapped, children, and the 
elderly, coverage for special services should be, added by the 
governmeni. 

7. We shoi^id restructure graduate medical education by declaring 
certain graduate medical education programs as surplus or unneeded 
in whole or in part, and eliminating reimbursemeni payments to 
hospitals that support thosa training programs. 

In summary, to attempt to control the growth of technology through 
regulations as proposed by Gaus and Cooper will not limit what we know, 
what we can do, or^even ultimately whether we do it — for those who can pay. 
It is highly likely that it will divide who gets what in medical care — or at 
least in ameliorative and liferlengthening therapy — along economic lines. It 
is likely that we will make the system so rigid that ultimate technology will 
not Replace the half-way technology of today, that the introduction of cost- 
^ effective technolog)^ will be so slow that costs will not be saved, and that in 
fact waste will result* 



We do need system changes; but the argument made, here is ihai the 
unforeseen consequence and cost of regulation of ie<:hnology is likely to be 
^'higher than a general co$t containment su-ategy aimed at changes in 
reimbursement, changes in practice through proper evaluation, and changes 

' in specialty disiribuiion. " * 

" •> «, • • . . 
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Obs#rvatipns on health care technology: 
Measurement, analytts, and policy* 

Herbert E. Kkrman * / 



introduction , 

Both papers uhdor dis^Jissioift — by Alain Entljoven and Roger Noll and by 
Clilion R. Gaus and Barbara S/Coop)er ^ We oriented toward policy, and 
will be discussed accordingly. However^^Jt^ih papers seem to be rooted in 
certain assumptions regarding the sourca; o£ increase in hospital care 
" expenditures and the implications of systematic analysis for policy^ which 
deserve to be spelled out and examined. Accordingly, Part 1 of tny paper deals 
with the arithmetic of measuring trends in hospital care expenditures and 
the several component factors* Part II presents a brief discussion of cost- 
benefit analysis and its potential application to health care technology, as 
^ requested in my invitation to the Forum. Part HI addresses the policy options 
proposed in the two papers. . *^ 

The data: calculations and tstimatet 

Neither the paper by Enthoven.and Noli nor that by Gaus and Coopar 
states what health care techjioiog^' is. Perhaps that is because it appears 
self-evident. Yet, technology may be mauy^ings, such as changes in the 
application of existing mgdalities (tlnthoven and Noll) or virtually all opera- 
tions and procedures (Gaus and Cooper). t T ^ 
Both papers foctis ^ the short*term hospital Gaus and^Cooper^^quate 
^ changes in technolo^ with changes in factor intensity, following^ a footnote 
in Martin Feldstein^* 1 do not believe that the extent* of correlation between 
, * technology and factor intensity is knowable a priori; thattran be determined 
, ' only case by case, as Altman and Walladc suggest,^ However, to unders^nd 
the increases io hospital care costs over the past decade/ v5^e do need some 
sense of the relative contributions to them of price increases versus increases^ 
in factor intensity. I have therefore undertaken the following calculations 
. and estimatesj^hich employ the same basic data as Gaus and Cooper, and 
then made certain specific adjustiiients; ^ 

As background for their paper, Enthoven and Noll note that per capita 
real, age-adjiisCed expehditures for short-term hospital care rose by 80 
^ percent between 1965 and 1975* Applying the Feldstein- Waldii^an tjftethod, 



*DiscussiorK of papers by CUiton- R» Gaus and Barbara S. Cooper,' "ConiroUing Health 
T<rchnblog>'/' '^nd by ,Alaio Enthoven and Kogcr Noll. "Regulator)' and Nonregulator>» 
. Strategies fc>r ConiroUing Health Care Costs*;* | ^ 
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Gaus and Cooper report iharin the decade 1966-76, xhang^ in factor 
intensity accounted for one-half of the increase ir(^ patient day cost; for the 
year 1976 they calculate that this factor atnottnts to$10bill^on> orarangeof 
$8 to $12 billion, . . - , 

For a better, mpre systematic grasp of the data on expendim^s for short- 
term hospital care, 1 have prepared the*following tables for ihe inten^al 
1966 to 1976, based on daia,kindly furnished by Barbara Cooper. Table 1 
shows the annual raxes of ino ease in several factors — population, per capita 
utilisation, adjusted patient day cost, etc. A percentage distribution of the 
respective contributions of these factors to the increase in total expenditures 
for shpri-term hospital care is shown in Table 2. Two steps that intervene 
between Tables. 1 and 2 should be noted^ (1) payroll items are weighted at 
61 percen t and nonpayroll items at 39, as of 1966; and (2) here and there, one 
or more tenths of a percentage point are Jost for technical reasons: the 
arithmetic has been transforaied from a process of miiltiplication to one of 
addition, ' * . , 

- Tabl#1 

Annual rates of Increaaa, varlaua factors, In axpandlturaa for ahort-tvrm hospitai oara 

Unltad SUtaa, lltcai yaart 1966-76 



Factor ' * ' Amu^f mtB of /ncrease 



TotaltiSXpenditures ^ ^ .... . 15.8% 

Population . ; , » , ^ . ^0.9 

Utilization per capita * ^ 1.6 

Adjusted cost, patieot day' > » 

Prices 

Wag^s ^ 

Consumer Price Index \ . • * * SJ 

Inputs 

Employees 2.6 

OtW .\ \ . ^.3 

Source 0/ dsU Barbara C<iopfllw Heaim Csfft Kmancin^ Admmbtr^tion * ' 

* Tabia 2 ' 

FarcenUiga distribution of contribution of various factors to Incr^as^ In axpandlturas 

for ah^rt-larm hospital oars 
Unltad States, fis cal yaars 1966-76 

Factor I , ' ' ^ PercwtBge distri6¥(hn 



Totals. * 100% ^ 

Population \ ^ * 5.8 

Utihzation per capita » . . .^ » » . . » » - 10,4 

Adjusted cost, patient day ♦ ^ »^ 83.8 

Prices / ^. * 48;o 

inputs , , 1 . . . r » ^ » . » 36.8 



$oytG& Table 1 and lext 
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One-$ixU[i,p£ the increase in expendiiures for shon-ierm hospital care in 
the decad^966-76 is due to an increase in ytilizaiion and fiye-sixites is due to 
the increase in adjusted patient diy cost, according to Table 2, In turn (n<?t 
sho%vn in exactly this Corm in the table), changes in prices contributed ^ 
57 percent of /the increase in patient day cost and changes in inputs or in 
intensity, 43 percent. * 

In view of the widespread impression that aging of the population is an 
important influence, as well as to accommodate Enthoven and Noll's interest' 
in age adjustment, f*have caldilated the contribution of the aging of the 
population td the increase in utilization of short-terifi liospital care* To 
different eslimai^ emerged -One ^llows for the inaease in the percentage of 
aged person (65 years a^d over) in thfe total f>opulation, and holds per capita * 
use constant; the other allows for the chaiige in the composition of popula- 
tion^aiid also takes account of the increase in per capita use by the aged. For 
the two approaches, \he contributions of the %ing of the population to the , 
increase in total utilization are 10 and 16 percent, respectively^ Applied to the 
figure of 1^.2 piercent in Table 2 (5.8 ^ 10,4), these are modest Contributions 
indeed — betw^een L6 and 2.6]>ercent of the increase in total hospital care 
expenditures. . ^ 

* The question immediately^ arises: How caiwhis finding be reconciled with 
the wel Wcnqwn fact that at a given time the aged use so much more hospital 
care per capita than the tHi of the population? The answer is twofoldt (1) the 
aged stilUcoristitute only 10 percent of the population; and '{2) this fraction 
inaeases rather slowly over time. » , ^ 

I then proceeded to enter^eyeral adjustments to Table % w hich bear on 
the relative contributions of changes in prices and in factor inf^ts to the 
increase in patient day cbst/Data to support these adjustments are not readily 
available; no systematic time se^cs exist. Nevertheless, the case for making 
tlie adjustments is so^compelling that approximate estimates are better than 
none> It is fair to^note also that they are largely on \ht conservative side* 

The adjustments: then, and the data from which they are derived, arenas 
f9llows: ^ 9 ■ * » 

1 , Data on fringe benefits for the year 1976 were published in Hospkab, 
-and the American Hospital Association has kindly furnished 
unpublished data going back to 1971.^ For 1966, 1 have estimated the ^ 
figure by extrapolating the available data backward and by making 

V use of other, more limited datd for that year. The figures on fringe 
Ix^nef i ts for 1 966 and 1 97j6 were transferred from nonpayroll to payroll 
expenses, where they belong. 

2, In two intervals for which nationwide data are available — 1963 to 
1966 and 1966 to 1969 — th$ level of skill of hospital employees 
declined, as calculated by Feldstein-Taylor.^ Arbitrarily I halved these 
"iiuthors* annual differential of L6or percent and extended it over 
the entire decade. * 

3, The recent tendency of hospitals to contract for certain services was 
taken inio account,»on a minimum basis.^ 
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4, The marlcHip and acqelexation pf capital depreciadon in'ihe j[960§/ 
were taken into accouni» following Foster 



Slill othet; possible adjusimentSjWere considered, especially in the leftgtiV ;^ 
"^^^of work- week and woik-year of hospital employees, but could noi be i:^med 

* Table 3 presents my swijustmenis to tKe'^annual rates of incre^sej^ Table L . 
The shift of fringe benefits from nonpayroll to payrbll raises tlWproporiion 
of payroll to total expenses in the base year from 61 lo 66.2 p^ent. Table 4 
shows revi^sed relative contributions of increases in price andan factor inptrts 
}o the increase in adjusted patient day qost. -After the/43jusmients, the 
contribution of the increase in "price Vise's from 57 to 674:>ercent and that of 
the inrrease in factor input^s falls correspondingly from 43 m 33^ percent. 

These estiniates are the best 1 have been !able mak,e witli my own 
resources at this timp/and 1 do not claim that they are precise. Ho%vever, 1 
do believe that they clearly show that the rela/ive cdntrihution of price 
changes (o the increase in cost has been generally underesdmated and th^t 
of changes in factor inputs overestimated. Oi^ woi^Jd expect that a shift in 
the empirical findings fpm one-half to one^'hird might have a bearing on 
public j>olicy. It is important that the process of estimating begun here be 
continued, expanded, ajid refined by the i<Cs>onsibk official agencies. 



Analysis ^ 

This part consists of two section^ It <Jraws heavily on an earlier paper 
bv mc,^ ^ / . I 

.• / . 1 •■. 

Cost-bencf it ^analysis / 

^ - / 

Q>si-benefii analysis i^ a fprm of expcnduure analysis applicable to the 

public sector, which is ;anal6gpus to^ and a substitute for, supply-demand ^ 

^analysis in the private sectoj/ its irttelleciual sources are diverse, including the 

"political4>ureaucratic cal^iiations of the Army 0>rps of Engineers in its 



/ * Table 3 

Adjustment tactbrs tpr ttttmating relative contributions of prices and Inputj 
' to increase In ad|Usted patient day cost, » 



f 



fiscal years i966-7§ 





Numb0r of 


> wag0 


empioyoos 


« 8.0% 


2.8% 


^0.6 






-0.8 




H*0.2 


Q.4% 


2.2% 



Other 

Adjustment factor f * * > wago employees CPI inputs 

Data, Tablo 1 . . . . B0% 2.8% 5^7% 9^ 

Fringe benefits ^0.6 — — ^ -0.3 
Skill level* empioyejes 

Contracting out — ' "^'^2 — -0.2 
Oeprecj^tion 



Adjusted total ........... 2.2% 6.5% 7,9% 



, Table 4 

Ad}ualad data: Parcantaga dittributlon of cc^tributlon of prlca and Inputs 
to Incraaaa in adjuttad patlant day cost, 
fiscal yaart 1966-76 



Annu0rat0 Weignted annua! Pe^cantage 
Faoior ^ Of inoraaso rate of incraase distrltution 



Prices — 8.4% 67.1% 

. Wages ^ ;6.2 - 

GPI . . . . . s # ^ 2.2 * - 

inputs ,^ . / . - 41 32.9 

Employees . 2.2 1.4 

Others 7:9 2.7 - 



Total .\ . — 12.5% 100.0% 



Soorte: T»bl« 3 icxt 

"evaluation of water projects, ilie high^jciheoreiical *;new'' welfare economics, 
decision making in business on capiiaWxpendi(ures> and program analysis 
' for national defense ihrotlgh systems analysis and cost-effectiveness analysis. 
/ In the 'health care liieraiure, reference is someiin][esmade lo cosi-benefii^ 
relationsbips when they ar^ not germane. For example, .if a program or 
project produces a given service at a lower cost per unit than another, it is 
preferable^ without further ado, simply because it is cheaper. This is a good 
AnglorSaxon word. ^ 

But tKe essence of cost-benefifanalysis is thai it goe$:l>eyond questions x>( 
efficienc>* or good managemem in the financing or provision pf a good or 
service to questions of outcomes and their values. If a prograjn or project 
yields a set of outcomes that is worth more than that of another program^ or 
ct>sts less, or yields the greatest value of net benefits, it is pi*eferabie, In cost- 
benefit analysis all benefits and all costs of a project are to be ascertained and 
. valued, to whomever they may accj ue. Al though discussion of distribution — 
who get5 what and who pays is entering into the literature, definitive 
treatment of the matter is still rare. 

In the allocation of resources among alternative public program^, the aim 
is lo undertake all progi^ms tli^t yield a surplus of l>enefits over costs. As a 
practical matter, a budget constraint is likely to prevail, and the aim then is 
to- undertake in rank order the proj^jcis with the highest ratios of benefits to 
cost (mpperly defined)* until the available funds run out. It is therefore 
necessary* to delineate all the ptu^grams to be compared; measure the projected 
Costs overtime for each program; determine theprojettedotkcomes over tim^ 
tor each ptograr« a«d value their benefits; and render the streams of costs and 
of benefits for each program commensurate by means of a discount (interest) 

rate. ^ ^ t 

The atlculatjon of costs is more or less straightforward, especially if all 
costs fail within the |5rogram\sown bj^dget. However, before benefits can be 
calculated, the physical outcomes must be ascertained and measured in 
whatever units are appropriate. Examples of units of health status outcome 
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are ^[Bins in life expectancy/ reduction in mjury or disease^ improvement in 
fu%tion, lessening of anxiety, w palliation of pain. Deterniing the effects of 
programs is an absolute prerequisite to the valuation of the benefits of health 
care programs and of other, competing progiams. 

The next i»tep, that of valuing benefits, is rather subtle'and tricky,' About 
J960 a consensus emerged among health economists. Benefits were seen in 
terms of costs (the burden now being borne) that would be averted if a 
program were successful. Tliese*costs were of thR^ types: 

h Direct coM^, health care expenditures that would be saved. 

2. JndirecU. tangible cops, losses in earnings that would not occur. 

3. Intangible costs, the pain, grief, discomfort, etc., that woyld be 
avoided. 

The direct costs component 4s clear; problems of calculation jarise, but the 
task is certainly feasible, as demonstrated by Dorothy Rice's work.^ Intangible 
costs receive lip service, but are usually^isregarded. The core of the typical 
exercise in cost-benefil an^alysis of health care programs lies in the calculation 
of indirect, tangible benefits, as measured by earnings. This method and the 
findings ii yields are widely applied. * 

Ih recent years the method has evoked two sets of criticisms. One, the 
earnings a|>proach is anti-egalitarian, in that it puts a low^er value on the 
lives of aged persons, blacks, or women, who have lower earnings than young 

* adxdts, whites, or men. In enacting public programs we frequently refuse to 
act on the findings that this method entails. Two, and perhapji more 
fundameuial, a personN appraisal of the value of his own life is not based on 
Ins or her earnings potential Perhaps a person's earnings are relevant to 
others; if so, ihey would be only^after that person's own consumption were 
deducted. A person^s valuation of his own life and the values ill of us put oh 
our own lives reflcCi v/hat we xwuld be wiili^^g P^V % ^ statistical 
redi4Ction in the probability of dying during a specified interval, say the next 
year.* Suth an exercise would be difficult to carry out, although one can 
confidently predict that the resulting figure would be positive. However ,-the 
value attat hed by the rest of society entails a deduction of consumption from 
eafnings, anU the figure for ihis component might turn om to bei^^gaiive. 
I he aggi<*^ate vahu* of the two < <>!np<>nents is nt>t known, and is perhaps not 
avceit^inable at this time. 

For programs involving c^ffen.s on mt>rtality> I am therefore disinclined 
t<>day in my own work 10 cotKhKi a fulNfledgt'd <t>si-benefit analysis.^ 
Nevertheless, a limited but still strong anal.yticai statement c^n be made. 1 he 
preferred program is one that yields the same desired outcomes for the lowest 
cost. We have how entered the realm of cost-effectiveness analysis. Here^ 

* ujeastnement of liu* effectiveness of programs remains an essential step. 
When effectiveness is not measured, the rest of the exercise is futile. 
Howevei — here I < <>n< tu with Enthoven and N<ill — the typical problem in 
health tare technology is not likely to IxMotal ineffectiveness, but rather one 
of diminishing effectiveness of a program as total utili/jjition increases. 
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Kn imponani jK>ini about cosi-effectiveness anaIysiS*i's iha| when differeni 
•types of outcome are involved and iheir benefits are not valued, it confuses 
, ^ maitcrs to say thai one program is cosi^effeciive and another. is not. One 
mighi juM as welfsay. I Hke the one progT^it) ami do not care for die other. 

Perhaps the politician — the decision maker — could get atvay with such 
statements of likes jfnd dislikes; the }X)licy analyst cannot. In the absence of 
valuation* what can iKe analysf'do? He can calculate the costs of different 
programs and comment on the magnitudes involved. Sometimes t^^ sums are 
large enough to warrant being related to the total GNP, Here he can point out 
^ the ihiplicauons of choices among programs, if ihey arcaue alternatives for 
^ one anoihk. Often the statement that this nation cantfbi afford a* particular 
progumi merely reflects an implicit personal judgment of what is worth 
doing. * . 

Applications to technology ^ ^ 

1 trust that this discussion of the ground rules of cost-benefit analysis is 
clarifyTiYg, but by itself it can make ,no contribution to a siibstVntive . 
discussion of heahh care techRolog>\ For, in gen*al there are no a prion 
ground.s for believing that new technology* will serve to increase or reduce 
' expenditures. It depends on the specific case. For example, adoption of the 
practice of early ambulation after surgery and the consequent reduction in the 
. average length of paiieni .stay in hospitals after W<it ld W^ r 11 meani a large 
decline in cost per stay and a .small increase in cost per patient day* The 
magintude of this effect has been calculaiedJ^ 

Automation of the laboratory has served to reduce cost per test, but at the 
same time the volume of tests has risen. Tlie nei effect seems to have been a 
* ^ steady upward creep in (osi per case c^r per patient day. {This impres.sion is 
su{>i><>Hed by Anne Scitov.sky\ paper.^^) 

Using disposable stipplies in hospitals shouldeiiher cost less or improve 
ihe reliability of supplies. The same is true of equipping an entire hospital 
with <>Kyg(*n otuleis. except that here hfe-cycle analysis of the cost <4 tlVe 
servi<e is appropriate. 

A new proteduie like hemodialysis of patients with enos^^ge kidney 
diseasi^ jnqeases total health care ex[)endiiures. for it must be coiuinued for 
the remainder of the lives of petsous whose }ifeexpecian<y isexien<led. Home 
di^itysis < ai^ yield s<mie savings in the aggregate, but^aises patient tlay iost in 
the hosjJfial to ih<* extent that the lattei now sel ves as a training center* for all 
n(^w patients. Kidney tjunsplantation costs mtuh^moie per treatment, but 
reduces expendituies per life-year gainedJ^ 

Always \hvrv is the temptation — and tend<*ncy — to <»xtend diagnosis and 
* tr(*at!nent w a<lditional nttnd)e)s of ))atienis. as capacity expands. This 
temlenc y is 'jeinft>r<<*d by pn^payment with its dual price sy.siem (see 1k1ow)» 

Fasiei d>ss<\mmaHon of ntnv developrnenis also makes a difference, as does 
the buii<ht)g of n<^v, <<>nH>l<te hospitals in the stiburbs. with <<miipiex 
facilities. When a pierce of technology is cost-raising, its < ontribtuion to 
highei exj>c»nclitutes will begreatc^r wheti the rateof diffusion is n><>re rapid. A 
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rapid rate of diffusion is likely lo hasten the adoption of half-way 
technologies, and the larger the number of hospitals thai adopt these 
technologies, \hc higher will be ih^- average rate of increase in expehdhures. 

If the rate of diffusion is fast, any control efft^rt reqtiires early identification 
and assessment of the technology and its application. Such identification 
may noi be very difficult in terms of %\»hai is technologically possible over 
the coming decade orso> but it isdilficuhinierms of guessing the probability 
and areas of appWation. The imponderables of technological assessment are 
bound to be greater when it is undertaken in an early phase of develppment. 
Oniniended effects are hard to conceive of,, and the questions posed initially 
may miss the mark. . " 

.With big, visible pieces of equipmem, I should not minimiv^e the 
advantages of btireaucratic delay as a com|K>nent of policy. To deal with 
small creeping changes iirjiechnology, however, it is necessar>' to engage 
die mechani^-n of li^ealth atre financing. 

Public policies ' ^ 

1 lurn now to ahernative policies for dealing with the increase in hospital 
care exjxniaitures, holding in abeyana* their applicability to health care 
technology. , ^ 

The first very important question to bf faced is why the large increpf^ in 
hospital care expttnditures is viewed as a serious problem. The siapdaird 
answer today is that increases in factor inputs or intensity have failed to yield 
a commensurate return in the form of improved health. This case, which is 
usually argtied in terms of the death rate, is be< oming more difficult to sustain 
in the face of the appreciable reducti(>ns ctirrently being reported for several 
major «uses of death and the total death rates, hicreasingly, it is suggested 
thai changes in life style, rather than increases in the volume of heaUh q^r^^ 
may be yielding this dividend. Surely, ingenuity in research .design should 
enable us to disentagle the two inflitences. In addition^ let me point to the 
subsiantiiil increases in price and ask whether inquiry should not be made 
into the extent to which the hospital industry's wages and fringe Ixwfits ipay 
have caught up with remuneration in the same or comparable occupatit>ns 
in other industries. Let tis take note, too, of the wide geographic variatiorrin 
health care utilization that exists today, without any apparent relationship to 
health status: ^he probable it^efficieiuies in hospital operation that were 
introduced with the large-scale adoption of cost reimbursement on a retro* 
^pcTtive basis; and the need to economize in the production of existing 
services if certain services, particularly for long-term patients, are to be 
expanded. In my viexv, these considerations warrant a strong interest in 
curtailing the rate of increase in hospital care. . ^ »^ 

The two papers' by Enthoven and Noll and by Gaus and Cooper discuss, 
broadly, four sets of cost<iiriailmi^K |K>licies: more copayment^ ahernative 
delivery and financinJI systems, such as (he Healtl^Maintenance Orgapixa- 
tion (HMO): planning and regulation; and professional and consumer 
education. 



Copaymcnt ^ , 

Cleiural u> ihe proposal lo expand reliance on copaymeni is ihe belief ihai 
ihe dual price sysfem under the pf^payment sysiememiis the wrong signals to 
conHumerj> and providers. Wheh a service is used, the price seems low, 
everything looLs cheaper than ii really is, and every}>ody winds up asking for, 
and gelling, moVe of everything. This analysis derives from Martin Feld.stein.^ 

Provider vanity and physician influences are said to reinforce ihis effect. 
However, these faciors^a^ lopg b(*en operative in the hospital in%isn7. 
What was new in the mid-1960s> when. ihe accelefaiion in cost incrt^ses 
began, was the influx of many additionaWollars and the more widespread of v 
cost reimbursemerU, 

Ii in noteworthy that a review of the available esiimates of ihe proportion of 
third-party payments to total hospital care expenditures shows an increase 
()f onl^' 6 percentage points between ihe year 1966 and ihe year 1967:^^ for 
short-term hospitals alone, the esiiniated change was even smaller,^ The. 
major shift toward ihird-party payments had taken place earlier, between 
^ 1950 an (J 1966» from 51 lo 75 percent;^ recent years have witnessed a small and 
steady continuing rise. But the point is th^i the interval immediateJy 
surrounding the implementatiori of Medicaie and Medicaid saw oiTly a 
m</dest rise. Ai the same time, according to an early esiimaie of mine, the 
proportion of all short-term hospital patients days reimbursed at cost rose 
by 75 percent* or m6R\^*^ - ^ 

Accepting as faciithe argument that increased prepayment alone led to tjje^ 
rise in expendinires, Enihoven and Noll deal with, and dispose of, the case 
for more < opaymeni . Thvy object to more copaymeni on the ^^oiind that ii is 
nol t»<iiutable and that it cannr>i Ix' operative beyon^'^whatever point is 
establis|ied as the maximum financial iiabilit^>r an individual or family. 

I agiee. I take it that (iaus and CbojW do not deal with this polic\^ option 
be< ause thc*y do not regard it as, a serious om\ Let me add that many 
Americans buy siipplementary health insurance to defray their ouji.-of«pocket 
payments; the aged pay for this themselves, without any employer 
<ontributiorK Also, copaymt^^nts would probably be income related/ 'Hiis 
makes foV <x>mplex administration, since individual or family income 
fhK tuaK\s from one- period lo another. Finally, copayments make for 
difficulty in compliance by patients.'one effect of^which may be unintended 
lovs of bentvfits, as was t'eponed bv Regina Lo^\venstein.^^ 

The HMO or a restructured system 

Emhovep and Noll deal with the Health Maintenance Organization and 
similar organization^ at length* and endorse them as the only approach 
rhai <ou)d rephu enhe perv<*rse incentives of the |>resent health care system, 
<;aus and Coopef do not deal with the HMO, again perhaps Ix^canse ihey do 
not see it as a j^ffajor f>oii<7 option at this tiine. 

In many refsperts the case for the HMO (more prtTisely* prej>^ad grotip 
practice) is ijnexcepiionable. It offers the advantage of finessing a major 



problem in \hi% coxmuy, ihai of the separaiion, despite their mutually 
dependent relationship, of the practicing physician and the hospital; it can 
enhance the Sitatus of primary care; and ii can bring a critical masi> <i>f resources 
to an iinderserved g<*ographic area* Perhaps prepaid group practice deserves 
some compensation for past discrimination against it» l>oth legal and 
])rofe\ssional. 

hi certain other respects the c^se u:aually advanced for the HMO can be 
questioned. Most {)f. the savings resulting from the HMO system are in 
-hosjMial use: and in* many prepaid gi oup practices either bed supply is tight 
or the physicians have limited access to beds. In two paih-breakiiig studies, 
which are widely cited, the Health Insurance Plan of Greater New York 
(HIP) reported lower. hospital use for its subscribers than in other insurance 
plansJ^ This was despite the absence of financial incentives in this 
direc iion, for the plan derived no gains -fcem-^ tl:^irsa\angs in ttie use of 
commuaiiy hospitals. The fact is that hospital privileges for its physicians 
wtTc somewhat restricted* More recendy, in the" K^arsh field, Wisconsin^ 
gioup pranite clinif^ as reyoried by Joel Broida, conversiont. of part of the* 
(JiemeJe from ft*e4or-servi<:e to a prepayment plan did not result in any 
sa^•ingatl h(>s))iial use: a possible i'xplanauon is dW the hospital l)eds were 
still theje to bo used. Sometimes the savings f^^de^l by prt^paid* group 
practices are overstated, when hospital use outside the System is unreported 
or differences in the demogrui^hic composition of the populations sensed are 
\iegle( hhK'^^ Increasiiigly it is my impression that substantial regional 
diffeienc<*s (*xist amt>ng prepaid group practice ]>lans in the use/>f hospital 
quCv in the pattern of expenditures, and in the resulting savings. 

1 he point of the precaUng discussion is thai while existing prepaid group 
pKK tit e plans * have yielded appreciable savings in hospital use, the 
(onlounding fa< tor of tight bed siij)ply may be capable of yielding similar 
savings in mhi t settings. Wheihei su< h savings can'he atiain<*<l through the 
health j>hinning process is still to be determinixl, though the evidence for 
N't*w York .State is favorable* 

I hcH* is a point to he made about thecjnality of care» whirh is important in 
<ontu^< tion witl\ the Entht)ven and Noll proposals fo) sieps^ to be laken by 
,t(ovetnmem tt*) t^nhante the {^>n)petitive ftanu^wt>rk. They wotdd do this by 
tlevt^lopitig nieasitres f>f the <}tuUity of <are for ambulatory patients and 
dissetnitutling them in published fonn among <onsianers» who would then 
iMve a basis for nuiking infoiihed ( hoi<es^jnH>ng (onipeting health instaran< c 
plans. In l!)7h Paul Ellwood spt)ke at the New York Ac ademy of Medicine 
mni ih<>tighi th<u such measui(\s might be devised within two.years.^^ 
Howev{ ^ researc h in this area is still making slow progress. Perhaps such 
^r(sear<:h might be exi>and<*d atul its piue <}uickeneck but a breakthrough 
dtics not seem imminent. 

In th<* abs(»nce of rnt^asttj es of ihe'<|ualiiy of < are, the toncern that has been 
expr<^se<l over the in<emives operadtig in tfu' HMO i<>waitl underservice 
tannot be taken hghtly, on<<^ the HMO leaves its traditional bailiwick of* 
so<ji)ll> atul )>}oh\ssjon»tlh motivat<Hl boards and physi<ians taring for a 
tlennanthng n)itldtr* t hiss tiientt^le. Noi is the oui< oni(^ detennitraie wh(*n 



small numbcrj) of organued groups of consumers confront small groups of 
insurance plans or providers; there is no telling in advance whose interests J 
will prevaiL^^ The final point is a practical one. Consumers have not rushed | 
lo enroll in HMOs, .^'e legal obstacles the main reason, or is it the uni^ason- 
able requirenienis set" by the Cong^^ess for the HMO be/)efiis package? Or, is it 
largely due to the preference of the public to stay with their o%vn physicians 
The latter finding was recently reaffimied by Scitovsky and McCall.^^ - 

When Enthoven and Nol\ go beyond the HMO and talk of a new system Ojf 
fixed prospi^ctive payments related to predictable medical need, I*ha\^ 
difficulty in grasping their proix>saL I can see actuarial calculations by ag^e 
and by sex» but what about current health statu^ Further, would iKe 
geogiapi^c area for which premiums are set be that of the residence fof- 
em{>l<)yees or the site of jhe plant? How complex cdn the task facing the 
employer be and still be administratively manageable? | . 

It would be a niisreadingof Enthoven and Noll to interpret their preference 
for <(>mpeiitive behavior as an aversion u> all form*^ of state interventi|j>n. 
They merely advance for discussion a whole list of s|>ecific steps' designe<| tr) 
^ enhance competition. And some of these steps are not meant to be take| as 
concrete proposals at this time. Even so, I am perplexed; For exampl4 is * 
c(immunity rating to he resurrected and experience rating discarded? Iirj the 
name of more competition, are w^e to establish federally financed regi|n^l 
centers to provide tertiary care? Does ij^^e mention (Sf lipiit on catastro|j>hic 
expenditmes i>erhaps conlradict iheir prior rejection of more copaymenL or 
does it idle< t *u<cpiance of a second-lx^st solution? 1 understand that ibme 
oi \hv\v qu('snf>ns will ht* aikhcsstKi in suhsc<jueni work by Enthoven* 

Planniiig and regulation ^ 

Enthoven and NoH discuss regulation of health <are in the context of 
formal public utility regulation and reject that as a substitute for appropriate 
financial incentives. They poiiiMHai \hat too many j>arties are involwd in 
health care; the product a>Kl the^jnnV> providing it ar<* h<MerogentM)us; the 
incentives and opportunities to evade regulation (in what they felicitously 
;<all ''innovative responses to regulation") djv many; and the penalties for 
tin* leguhiion agency's saying "no*' may Ik* greae. while the kudos, if not 
irvvauK. loi saxini; "yes'' tue <nident. 

Onv (annoi help hut he impressed by the broad <ase that Enthovmi and 
Noll make against regulation, in terms of both* the logic of the argument 
and the (oudeteness of (examples c>ffered. My own reaction is reinforced 
by years of observation of the evoivin^regtilatory pKxess in heahh <are. The 
incentives e often x^^'iong, iheie is confusion about criteria, simple incompe- 
tence* is not a tare ev<'ni. and now and then the sheer airogan'ce of power is 
disphiyed. loo often ledress for failure to <arry out what was inteaded is 
demands foi stronger teeth, for a greater grant of authority. 

Hov.evei, in my opun<m, the spec ific tase argued by Enthoven an*d Nt>ll 
against regulation and planning in health care hmoi nearly so sound. My 
own reading of the HilMiurton program sugg<*^tsthat it was not intended to 



limitiiospiial bed capacity; the legislative formula^itierely set a ceiling on the 
federal subsidies for constructipn. Federal hospitals were simply excluded, 
both by law and by tradition. Large cities would have mafiy beds, because 
rural residents would receive aire iher^ The burgeoning health insurance 
. - movement might serve lo increafse use; but the threat of .vacant beds would 
serve tt> enforce financial s elf-di sciphne \i\ym individual institutions, and to 
deier unnecessary expansi^nXXhe vast^side effects of pi^payment were not 
foreseen in the 1940^* 
Mj* plea is» let us not reconstruct history. I prefer to admit that w<i have ^ 
' changed our minds on what is desirable, Roemer's Law,^^ *Feldstein's'^ 
work/^ ai;id the evidence from prepaid gix>up 4>ractice^^ comprise a 
veritable intellectual revolution. As k>ng^ts"v^ resist ihis admission^ we 
continue to have the types of difficulty that ^thoven and Noll ascribe to the 
• . special task force of the Institute of Midicine on conuoUing the supply of 
* ^ > hospital* beds.^^ * " . 

• ^ Despite the sirong intellectual case advanced. ^igainsi regulation 1 believe 
thati the types of incentive recommended by Charles Scliuhze^ have not yet 
been devised for health care and tested. Meanwhile, since more copayment is 
neither desirable nor likely and more competition is not likely and perhaps 
not io desirable (largely on the grounds that the consumer of health <^re 
lacks adequate knowledge)* we shall continue to rely on heal th'planning and 
regulation for the fpreseeable future. 
. ' Specific proposals for living in a world of health planning and regulation 
■ ^ are the substance of the Gaus and Cooper paper. The authors' discussion of 
r ^ planning controls, ctianges in reimbursement, and direct regulation of 
market entry is specific and rather technical. Although 5ome reference is made 
. * to mechanisms with which we have had some expedience* the emphasis is on 
new% interesting, innovative, and increasingly complex approaches. VI 
Let me declare my bias: I tend to resist large-scale aj^plication of the 
untried and the unevaluated. If an approach^has been piwioi^^ly tried, I look 
for its evaluation. If it has not yet been tried, I prefer to see it introdt^iced 
f selectively, because evaluation stands to gain from variation. I am concerned, 
too, about apj^roaches that depend on the creation of large data bases in the 
absence of specification of some of the uses to which the data will be put: this 
is tire one instance in which policy analysts do not count the costs of new 

technology- ^ 

The spe{fific proposals discussed under the heading of planning controls * 
are three — a limit on capital ex{>enditur(^, exparrsion of Certificate-of-Need, 
kiid ^Restriction of capital financing. The descriptions of the proposals ^y 
<!;aus and Cooper are to t*ie poini. and I have attempt<^ljto make my 
\ ' comrnents equally specific. v. 
1 * Limit on capital expenditures. Gaus and Coo|>er do noydeal with the 
problem of* allocating a given nationwide totai amoum among the states; 
surely population alone is a jx>or ijpidicaior. They call for need standards 
V and guidelines, for which adequate need projections, review criteria, and data 

resources are required* (The words are taken virtuall>^rbatim tvom the 
paper,) The projections of need,* which 1 believe we do not know how to^ 
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* make, will presumably go :i\dih cosi-benefit analyses (ihai take costs into 
accouni while need does not), whidi we also do noi know how lo perform 
when reductions in the deaUi rate ar^ invoh^ed, I wonder what general 
standards caYi be developed that will preclude wasteful duplication of open- 
heart surgery in a community and at the sam^ time support needed 
moda-nixation of facilities? Indeed; what measures, exist of the need for 
moderwization? iVaise* these questions in the context of the Gaus and 
Cooper paper, but they a,pply equally to much' of the current Hteraiure on^ 
health planning. . - ' 

Expand the Certificaic-of-Need. Clearly the Certificate-of-Need must be 
extended to physician offices for large ^tems of equipment. Gaus and Cooper 
would recertify approvals of existing facilities^ not fully used. and stop 
approved but uninitiated projects. As a one-time action, I have no objectiqn 
to the l^st proposal But review of all,existing programs is bound to be either^ 
a m)^h or an agenda for mechanical* mediocre perfoimance. Also, I w^onder 
about the emergence of a potential liability to compensate for the appropria- 
' tion of condemn^ed property* This question is most real when capital was 
borrowed and a loan is still outstanding. ^ ' 

Resirijri capital financing. In addiiion lo requiring Ceriificaie^of-Need 
approval. Gaus and Coop<n- would impose maxirfium limiis on ihe operating " 
costs arising from a particular project, and require consideration of available 
alieriiaMve facilities in an area and special consideration of cost-saving 
institutional mergers. I should, like lo thinlc thai the Ceriificaie-of-Need 
process would always consider. the availability of alternative facilities; and 
ilTiat mergers would be incorporated in the broader considerations entering 
imo the formulation of a Health Systems Agency's l^galih plan. One susi^ects 
that the operating costs attributable lo . a particular project can be 
manipulated, up or down. Why interfere with management's prerogatives in 
this fashion? 

Cap on hospital revenue increases.- Under changes in the reimbursement 
system, Gaus and Cooper discuss three proposals! a 4:ap on revenue increases; 
specific procedure reimbursemfent; andHechnology-sensitive fee schedules- 
Along thelines of the Carter Adminis^iration*? early 1977 proposal, a cap on 
revenue can raise ?i hospitars cost consciousness, according to Gaus and 
Cooper. But they express this concer^i: Will hospitals make choices that will 
have the biggest payoff for health? Tliis is a very good example of 4 broader 
general quesuon: will the leaders of medicine in this country adyance medical 
research, education, or ser\aces? How can the diverse and often <ompeii«g 
interests and objectives of the public and of the professions be reconciled? To 
what ext^Ui can payment formulas play a part in this process? ^ 

Gaus and Cooper say that ideally they would lij^e to see a prospective, 
' reimbursement system which (1) reflects an efficient level of production for 
each hospital, and (2) incorporates an increase factot^for the adoption of 
accepted technology'. In rrr>' opinion, if the cost of producing services 
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effiaently were kno%Nm, a drHsiiositnplificaiionMn the way hospital cd^rt is 
' paid fohcould take plac^. As for ihe second <a'ii€rTon, increase CaciQr must 
involve more thaw an allowance for new iechnolog>\ Alsoito be recognized are 
the lag in prpdurtiviix gains m the labor-inien^ive hospital industry, behind 
ihe economy at J^rge, and the relaiive levels of v^^ages currently paid by 
hospitals for occupations il^i are comparable with those in oither industries- 

* Specific procedure rcimbur^emeni, Gaus and Cooper suggest combining 
the recent polic)' decision ^y the NatibnarAssopaiion of Blue Shkl4 Plans 
with written protocols, pne is concerned for ih^ patients for whose care 
reirnbursemeni. would bo denied retroactively. PeAaps'ihis is not meant as a 
: serious proposal; consider the following quotation from the paper: ^ 

^pevt3oj5meot of protocols woujd be exuemely expensive \nd reqijire long 
implementaiion lime; reimburiiemeni procedures might require more daia^and, 
more paperwork; perfect protocols could probably never be developed lo handle 
every circumstance, so ihai flexible appHcation would ^ needed. 

Technology-sensitive. fee sdicdul^. The newest proposal ,is lo pay less for 
\in proven 4echnolog>% thereby limiting the net income of physicians; ^nd to 
pdy more" for proven technology'. Let be specific: how would we pj^y for 
multiphasic screening? or for mammograi>hy? or .for 'a periodic physical 
examination? Indeed^ how^would one go about limiting the net earnings of 
plr^'siciaiis? Neverihe)ess> for technologies still to emerge and identifiable as 
^separate entities, this may l:>e a handy approgich. 

, Direct market entry. Finally. Gaus and Cooper discuss the EDA mod^l, 
whereby new technology would be tested, prior to iniroduction, for both 
safety and effectiveness. They would a(id to this the' test of cost-effectiveness* 
One advantage of this srpproach, they note, is the accii«iulation of a rich data 
b5s<\ Xgainst it^are tlie additional expense of research and development and 
delay m the adopiioli of new tec hnok>gy. l^ask: What is to be learned from-our 
experieftce with the dt^H^lopmeni of new drugs since 1962? In ihisromcxt, I. 
takeat, (^t>st^effeW eness analysis realty means cost-benefit analysis, hi li^ht 
of my earlier ^onvn>ents on ihe practicabilhy of cost-ktnefit analysis in health 
care, .how>^(>uid stu b a/ialyses be performed? 

Physician iind consumer education 

(iaus and C:ooper pn^pose that physicians be educated and trained lo be 
<<)st-<<>nst ious and that (onsumers be giyen the f^cts about the. cost and 
effect ivc^ness of various diagnostic and treatment procedures. In principle, no 
one can object lo having physicians karn about i|ie economic conseqiaences 
of their de( isions on behalf of their patients. I doubt that it would make much 
difference in wjiar th(*y do. In any case» ,1 lack competence to advise on the 
contents of the medical s< hqo} rurricuhi^i. 

As for edu< ating il\e <<>nsumer, my i/npression is that at the time of illness 
most paijents will say that price is no object. I recalT that when wluntary 
hospitals in New York City tried in proieci patients against overcommitting 



' themselves financially, the patients were willing to 'pa^ more for hospital 
services than the hospitals prof>osea to charge. Lerme'also express the doubt 
a^arsfthe time of illness, a? patient^ having chosen a physician, would want 
to know just how uncertainlhat physician was abot^t diagnosis or trclkfifrient. 

Summary - >^ * . ' ; ^ ^ v ^ ^ 

' Accordipig to ahe'esCimates presented here; offe-sixth of the increase in 
>xpendiWres for short^fcrm hospital care in the decade 1966*76 is due ici^ a rise 
,N in utilizaliQn, included is a sinall ^llpwance tor the aging of the pK^fJul^uon; . 

Fivfe-si5(ths of di^lijcrease is*due-to the inoiease in cost p^ adjusted p^uent 
\ dky. In turn; my ^estimates' indicate ti\at apptoximaiely two-thirds, of the 
" -increase in patient day cost |s due to.incr^sel in the prices of inpatsarid oile- 

• third isdue to increaswl-iiahp quantity of W.^^^wi^^'^^ , 
^present appreciable 'differences from findings reported or cited by ot^^ersr./ 
Whatever its magnitude, m inaease in inputs. or in intensity is tiot 
; tantamount to an increase in tedmology. Neither the papers by Enthoven and 
iNon^and by Oaus and Cctoper nor my own calculations yield an estimate of 
' th<?^ntribution pf changes in tedmology to the Increase in hospitarl care 
■ expfetitures. This taslystill remains to be done, item by item* It is important 
to recSill moreover; that the retetix^e contribution of an increase in a given 
factor to an increase in total exi:#ditures depends not only on its rate of 
increase but alsp on its size in the base year. ^ 

It may be true, as the t w5 papers seem to suggest tacitly, that public policies 
on health care technology need not differ from public polides concerning 
other types of input. However, it^i^ likelf that different types of technology 
may call for different ix>licies. • ^ 

I agree with Enthoven and NoH that more copayment is neither a desirable 
^- nor a.praciica! policy alternative at this time. In this connection data have 
" vfceen cited above on the trend in third^party payments as a^ proportion of 
hospital care expenditures and on the increase in the proportion of patient 
days reimbursed at cost before and after 1966, The magnitude of the change in" 
cost reimbursement was far greater tiian that of the change in prepayment. In 
imy^Judgment ~ which Inany other observers do not share — the formp 
proofely made the larger contribution to the marked acceleration in-patient 
day cosi tliat began in the first year of Medicare and Medicaid. 

The discussion in Enthoven and Noll of the HMO and other, comix'titn^e 
forms of health care delivery is lucid and logical, but not necessarily 
persuasive thalthcy are a majfcr policy option for the foreseeable future. In my 
judgment the savings in Hospital use associated with prepaid group practice 
have typically been confounded by a tight bed supply and may be attainable, 
at lea^^t in part, in other ways; the lack of measures to monitor the quality of 
care for an)bulau>ry patients continues to be a .serious weakness; and so far 
consumer ac<eptance has not been demonstrated on a'large scale. 
Physician and constimer education on costs may be worthwhile in 
' ihemselves. but are not likely to serve as sources of appreciable savings in 
health care expenditures. • ^ 
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For the foreseeable Juture it will be necess&ry to rlly in major ways on 
healjih planning and on prd^^peciive reimbursement arrangements^ 

Comments.. v ^ « * - 

Som<? of my own views bri health planning and on reimbursement follow. 

With respect to health planning, the criterion of need is not consistent wit*li 
Ihe^x^rformance of cost-benefit analysis; and> as noted above, Roemer^s Lav* 
. raises siill /uriher dif ficul ties ^of the criterion of need. I would mther say, we 
^ htfve changed our xnind: no longer do we consider that more hospital care is 
necessarily better, * * ' ' ' 

- A principal problem in health planning is how to effect a^curtailment in 
the supply of resource^^^br big, visible pdgces of equipment the Certificate- 
of- Need process is avail;a.fele. ^he qt^estions are: Can it be timely? Can ii 
operate fairly? WhSt is i^equrred t6 make* it effective? 
r • To control steady, iiicr^emental technological creep it willS^e neces^afy to 
, rely 'on prospective reimbursement. Considerably less understanding tttd 
information are required lo-d^^l with changes in rates over time ihaii with 
vari'Sitioi^ in rates at a given tiixie.Sonu' regulatory authorities do not cc^sider * 
nhis distinction^ • * ' 

However, it is only fair to acknpwledge that after some interval automatic 
reimbursement formulascease to worK»*l^ then becomes necessai7 lo negotiate 
\viih individual hospitals* A body of experience with this process is just 
beginning to emerge, . 

I have corne to beliew thai a single reimburseipent formula shi^old apply to 
a hospital, regardless of the number of sour«s of payment. The rate-making^ 
authority must not be affected by the conffict of interest that a third-party 
payer ha^ \n keeping down'its own rate of payment, 

Ii is pfiKaps surprising that one of the foremost complaints about prospec« 
tive reimbursement in New York State, where it was exacted in i 969, is thai 
before the fall of 1977 it had not really ^en tried. Too often it was applied 
retroactively and witl\out notice.^^ Sound internal Hospital management was 
thereby impeded. ' 

Both in health planning and in regufating rates it is important that the 
process be seen as bpen, *fair, and trustworthy* On the positive side of 
regulation, there must be a steady display of.competence by the regulatory 
authority: on the negative side, any temptation to exercise power arbitrarily 
should be ri&sisted*^^ * 

Both health planning and rate regulation aie to be onried out below the 
fedei^ai level..^^ The responsibilities and authorities of the state and local levels 
respectively are still to be delineated, as well as the amourft of discretion 
allowed to them 'by federal laws and regulations^ 

In pfanning and regulation the role^ of professional and other voluntary, 
mediating institutions remain to be considered. Tl^elocial costs such ir^stitti- 
tions impose are often lower than those imposed by governmental agencies,^^* . 
But their legitimaq* in carrying out mandatory public policies is sometimes 
quesuoned. 
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Finally. I prefer lo see constancy in goals and stability in policies and 
•pra(:iices.' Applying \nd frequently modifying h|Jf-bak6d regulatory 
measures" may prove lO' be more dangerous iha^ adopting half-way 
techrtplogies in diagnosis and treatment. 
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Report of the syitiptisium 
August 1-5, 1977 ; ^ ^ 



Health care is a pressing social and i>oliiical issue in theUriiied States. 
. Proposals, for change in tlie organilz^n^ financing, and provision o£ 
, personal health^erv'ices are beingrfnade Mli Increasiiigi^rce and frequency. 

The SunJ^^alley Forum on National ^Altlj, a nonprofit institution, was 
established 'in 1970 to pursue educatio«^^ activities concerning various 
* aspects of the nation's health care system. WJui>e 1971, the Forum ^ddressed 
a major symposium to the finaisicing of the^ation's healtli care system. In 
June 1972, the Forum iurned*\o the xjuestnjn^<)f tl^e organization of the 
nation's system for delivering medical care. Tfltfi symposium considered 
^issues related to pri^nary care. The sympos%m^Uield in August of 1974 
reviewed Canada*s experience with its natioha||^health insurance system, A 
symposium in early 1975 dealt with the posMor^^^ the foreign, piedical 
graduate in the American heal th system, while a^etm>din the suixjmei; dealt 
with child health care, ^ ^ ^ , 

In the summer of 1977, the Forum held a ay.t<?^||psium on the topic 
"Technology^^^and the American Health. Care S>^iea^|\: Is Technology the 
^ Culprit in Rising Costs?'* For this symposium^ the F^^rum commissioned 
leading experts in health care services to prepare and i^s^nt papers on key 
questions related to the topic of the symposium. The foi^^^two participants 
-in the symposium included practicing ph>^iaans, acat^emidan^, medical 
care sfSeciahst^* economists, administrators, governmentWfficials, members 
of the press, and lawyers, A list of the participants apjpears in the early pages 
of this volume. * \ 

This rep<5rt, prepared at the close of the 1977 symposium, V^s reviewed by 
the participants. No one was asked to sign the report, and it should not be 
assumed that any participant subscribes to every statement appearing in it. 
But except where it indicates that a participant accepted the ojpponunity to 
dissent or to express a separate opinion, the report represents the sense of the 
symjx>sium. 

Introduction ^ , / 

In this century, the American health care system has witnessed ikt^^ Wen a 
party lo massive technological change. Through the fruits ^^(\a.^vast 
' biomedical research ^enterprise and ordinary technical evolution, m^^l^ne 
has developed new techniques, and life-saving and life-prolopf^ng 
technologies that have transformed diagnostic procedures and treafanmcafit 
practices. Government has fostered this technolgical development througli 
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susiaiined financial suppori of reseaif h. education, and padeni care, a policy 
choice enihusiasiically endorsed by the public; private philanihropy and 
industrial research and developmeni. also have made mrvporiani 
conuibuiions.. . • 

In ihe litsi decade, the cost of medical care has risen at an alarmrngraie, 
about twice the general inflation rate. National health expenditures totaled 
$42 billion in fiscal year 1966; for the year ending June 30. 1977. the total was 
about S160 billion. So far this expenditure explosion fias proven nitractable. 
The public price i$g for Medicare and Medicaid alone is approaching $50 
billion per annum, and the annual cost increases in . these i%.k> programs 
approximate the annual spendihg in the remainder of tlie Department of 
Hc^ilih, Education, and Welfare's health budget. . . * , ' 

■ The problem of rising costs stems from several recognized sources. ^ 
including" general inflation, changes^ in medical practice, increases in 
^nopulaiion, per capita use. anct'%N5age structures. But in recent years some 
voices have begun to aVgue that technology and technological change are 
major culprits in the cost spiral. The 1977 sym^bsium of the Sun Vallef ' 
Forum tjh National Health was convei^d to evaluate that conieniion. * 

Technolqgy 

Technc^gy is an all-embracing term. Rational discussion ot policy 
questions regarding technology is often impeded by the fact that the term has 
different meanings to di£fei-eni persons. Technologies can tie characterized by 
their medical objectives, their capital and operating costs, their effectiveness, 
and their safety (or li^k). A few points are i^poriani; 

1 Growing technological complexity is not unique to the^medical care 
system/All sectors of industrialized society have reflected increased 
der>enden< e on Complex and costly production processes. 

2 While all means fm prodwiXig and delivering medical care are 
technology is some sense, "new technology" usually refers to changes 
assm-iated wiih new capital equjpmem. new medical and surgical 
procedures, and new drugs. ■ , • , 

.H. The potential cost impact of a new technology can be associated with 

its medical objectives. • , r 

a Therapeutic technologies directed at cure imply a hmuedr^eriodol 
I (-source use/Those dire< t?<l at the management of illnfes, however, 
imply on-going involvement of the patient wuh the medical care 
system and thus a long-term cost impact. Benefits from the.se . 
technologies depend upon the disease or .disability l)eing treated and 
ihe efficaQ of the technologyln reducing that illness. At the extreme, 
technologies that extend survival xvithout cure pla^e a high cosr 
burden tin tho system without neassarily generating compensatory 

Ix-nefiis. , . , r i 

b Diagnostic technologies i>resent a distinct set of problems from the 
. ■ standpoint of cosfimpa< t. Unlike therapy, which is usually direaed 
to ihe known, diagnostic technologies are addressed lo the unknown. 
. For the undiagnosed disease, tesis are ofien an open set without 
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• ^ externally imposed liiniui. Indeed;^ 

answei; ihe more reason is provided to conduct more tests* Advanced. * 
diagnostic measures can, of course, reduce the need for more 
expensive procedures, such as explor^itory surgery. But new 
diagnostic technology which is developed for a particular disease is 
~ * often applied more widely as it becomes mor^ available. And, in the ^ 
ab5i5:hce of real limitatiom^^n availability, an ever-inareasing expan- 
sion of diagnostic tests wi^^l be induced by hope of benefit and by 
concerns about malpractke daims if the tests are not pursued* Great 
' use of new diagnostic technologies is fur8ier oocouraged'when, as is 
often the case, they entail little or no risk to the patient, and when high 
* * volume leads to low unit cost!^ 

c. Technologies directed at prevention, early detection, and 
rehabilijation have the potential to' generate true, cost reductions. 
Advances in the 1940s and 1950s, forexample, prevented diseases such 
as diptheria and polio and reduced the need for expensive, 
institutionalization for patients with tuberculosis. But since su^h * 
lechnologies'of ten operate outside t^ie system for delivery of medical 
care, they may not benefit from our current reimbursement system. 
Thu^>^ some important cost-saving technologies ai:e not the objects of 
adequate financiallj^nvesiment, A sound policy of managing medical 
technology' would pay far more attention to"^ those technologies 
outside the m^dicaj care delivery system that emphasize prevention, 
detection, and rehabilitation, 

4. It is important lodisiinguishbeween die opiial costs associated with 
new technology' and theimpacts of new iechnolog>' on continuii%use 

, of resources in ihemedical care syste^l Pu blic awareness is foc\>:^ed on 
"big-ticket** high capital cost technologies. Bpt many technologies 
that call for modest capital rosi generate significant continuing usej^f 
resources by requiring increased personnel and supplies and by 
stimulating increased levels of utilization" within the system. 

5. 1 echnologies that are directed toward improved management of the 
medic al care delivery system rather than to the clinical condition of 
patients have significant potejfiUal for reducing the cost of care. Such 
nnmagerial improvements should be included among the candidates * 
for ri|nv technological development. 

Preliminary oomments on isslbs other than 
cost containment 

Ih^ predommam issue in the current debate alx^ut medical \echnology 
is cost* and the balance to bestruck between thecost of new\echnology and its 
.Ix^ntiiis. Most of the sym}K,)sium was iKld^essed to this question. ^ Bui a 

» N>\\ Ht h^»lnH\ uun ^khi), <>1 < ouim » k ad to hkIjit< { sm 4<M^ anii imi lUskKaUofH that 
ait ol gHMHi inipoHiUKc ihkm <im<i <l<ilUo ?os^.J)ut Ui^ii would Ije ilw suhji^tt M anoihei 
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n.umber.of oihcr policy questions also bear upon the general subject of health 
care technology. Though these questions were not pursued in detail at the 
conference, sorne comments should be made about them before cost contain- • 
meniV the hext subject of this rejwrt, is addressed. 

As a starting poin i, improved technologies have made a major contribution 
to relief from illness. Much medical technology is good, and eontinuing 
research is crucial to the future development of medical <;areJI1ie federal 
gavernment should continue to play a major role in en^uraging such 
research and development. 

In addition, tlie federal government's role should include a responsiMiiy 
to assure that new medical technologies are Jioi inuoduced into medical > 
practice until they have been tested and shown lo be reasonably safe. The 
Medical Devices Amendment of 1976. amending earli|i;^gjslation. vests 
responsibility for this function in the Food and Drug Administiaiion and 
represents a^tep in this direction. 'li is too early to evaluate the effect of this 

new law." ^ , J ' 1,1. 

■ Next, the federal governrnent, producers, and Ijealth care providers all have 
a responsibility to see to it that medical technologies employed in il^ field are 
ruasonablv v{k-< xiw as well as saf|2 For iKis purpose, it would be desirable for 
an«*ippropriM.u- federal agenc/ to assemble and evaluate data on 
effectiveness of medical technologies in use and to disseminate the results of 

^ such, analyses to consumers, planners, third-pajriy payers, and health 

' providers. (For the relevance of this poin t to cost containment, see the section 
"Technology- and cost containment." question four.) The federal agency thai 
gathers and disseminates data on the effectiveness of medical practices should 
also take *he initiative to disseminate information about rehabilitation and 
medical management systems (which do not command the attention they 
deserve in the health care community), as well" as information to consumers 
ovaliiaiing medical technologies that are is use. 

Finally, ail of the analysis and prescription about medical technology is 
o-ii>pled by the scarcity of ddta on matters such as emerging new technolo- 
gies ^ a<itu»l usr of tcthnologk's in the fieltl, true (ost.s and (harges for 
uthnologies m use, nuUatmg impa<t of tethnologies ui>t)n medica 
,>,(,( cduH s" :mtl pnKti<es, cit . .Scle< tiv<- information on these and related, 
niattrts shcn.ld be ussemblcd, analyzed and published periodically by an 
apptopnau- govt intiK-ntul at^i'iKY.' 



„„„lH„.a ,u .-.nj.h.vi.r thfx vu,v ,ha. s.,{.u ..n<l diu.uv ar<- nnvurkiiki a.ul .ha.. s,n«« all 
al fr.hooloi.M s h.r.<- nvU, s.,t,-,v ,an (><• as^ss^i <mh in » U»..on antuu.a.tdJM-.« Mt. 



' 1' „„. ...an. .M.nks l..' l.. \rs thai (hn.- a..- main tl..<a hxu fha. ih.-N gene, ally a.rof a ^.rt- tiia. 
[\nrs „...i« u«u.i. us..H,sas ,n .!»• appin abU..^ ol .Ju: luM.h.^v hr< .u.sr .lu- s. h-.h rbas. <ba.K 

M'a..».i...ii. Rrum is «i tl.r x» \v .l.a. snaKM !....(> nl .uuM-p. and puipose' .s rHt'th.! ahou. 
»«.l„al i.»hn..l„KN l«f«.n- siKinlnan. <l.,.a <ulU-...o.» al«,u. u is uu.i....-.l -M.-asmuig and 
l»alan«in.« ."Ms and W. ix liis." sccniul s..ii! .n<'nc 
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Technology andlcost containment 



Technology such is i>ervasive in modern medicine, is generally cojprstruc- 
. tlve» and> where safe and effective, should be encouraged* Bui (oii^^esiions 
remain: 

Firjji, to what degree does the continuous infusion of ne^v^technology 
increase the aggregate costs of medical care? /' 

Second, how can the benefits, costs and risks of newj^echnolbgies be 
evaluated? / 
''Third, what balance can be struck between these costs an« benefits? 

And5\fourth, where it appears that the costs of new techndK)gies (or some of 
them) exceed their apparent benefits, what techniq^em)f social conuol 
w>ould be most effective to bring costs and benefits iilt^alar^ce? 
4** In short, is the health care system »as a whole payin^^o much for recent 
technology — so much that it cannot reasonably b? afforded -r- and, if so, 
what if anything should — or can — be done to correct thai situation? How 
can the use of modern medical tedinology'& optimized? 

Measuring and balancing coses and benefits 

Cost 'measurements are' available for a few particular medical 
technologies, such as laboratory tests and radiology, but the cost of 
• medical technology in the aggregate is^ not easily measurable. Avail- 
able data on the increase in hospital care expenditures during 1966-76 
measure only the contribution of increased utilization, prices and 
earnings, and resource inputs; they ,do not measure the specific 
contribution that lecltjciology made td the increase Jn cost levels* 
While some new* technologies in medicine represent genuinely new 
capabilities, others simply replace older ones. 5>ome new technologies 
are cost-reduci ng; a correct measure for assessing the economic infii pact 
of technology on costs of the system would net out those savings. To 
some substantial degr ee, moreover, increased costs that are imputed to 
^ a technology itself are often in fact attributable to excessive or otlner 

inappropriate use of it, rather than to its valid and appropriate use, 
I And some increased cost is attributable to the extensi6n of use of a 
technology to, a newly discovered valid application, or extension to 
new populations of patients. Alth<mgh (hemethodolog>* of economic 
measurement is thus subjeci.to challenge, and data are limited, incre- 
met^tal hospital care cost attributable to technology over the past 
decade is believed to be in the range of 20 to 40 percent.^ 
2* We have yet to quantify, the aggregate l>enefiis, or disbenefits, 
produced by the introduction of new imedical technologies ov^r any 
given time span. 

3. Mj[hat has not been done in the aggregate has, in some instances, been 
at least partially done in the particular — i.e,, to collect data about a 



'^Paniopani Klarn^un dtk% not lK*ik ve thai the aggregate data iivailablc provide' u suffkient 
basi^ (m this MiHcmcnt. ' . 
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. I^ariicular technologv, lo calculate its cosi in- appliation, and to 
! ^sess die health outcomes and improved Siiagnosik results thai it ^ 
produces. So far, however, few such aiialyses have been rnade. 
^ 4. Even when such studies are mad^^/raoreover, it must Be redognixed^ 
that the ultimate qtiesdon, whether *ili<? li^alih and diagnostic 
outcomes are '*wonh" ihi cost, must hi a value judgment. 

Diagnosis of the caUse of cost increases ^ / 

Despite dilfixrukies of raeasuremeni. there is afft increasing sense among , 
informed observers thai" more is being- spent for technologically related 
sfliCiivHies ihsin can be justified by their medical benefits. If so, how should the 
- rate of increased use of new technology be slp-vyed? The means of social 
• control chosen must be related to the process sought to be controlled. If recent 
technology' has, in fact, produced a significant increase in the aggregate cost 
of medicai cace in the United States, by what process has that come about? 
The answer is that,, as a generalization, Aew technology as such does' not 
, significantly boost costs: it is the behainof of individual persons and human 
institutions r- tbe way in which they usfe^^jpew technology — that leads to 
the cost rise. Tliis distiinction is central;' vo rational policy analysis. . 

* Ai root, new medical ted>«ologies ar^ adopted and used because 
^ physicians, scientists, hospii^s, patienCs, and political leaders are all pre- 
' disposed to encourage their ?ise and virtually notliing deters them. 

* Under present payment systems, hospitals and, physicians of ten benefit 
financially from the use of new lechnologles^The Hippoaatic O^th, the 

desire of the patient to obtain the best available care, pressures of the 

malpractice threat, the technologically orienicd ethos of the twentieth 
century, widespread ihird-pariy payment systems* the salesmanship of the 
manufac turcrs of Xiow technology all point in the same direction and create 
the same predisposition, grounded in a tcpugnance to setting a price on 
human life and insulated from cost consequences: * If a new, apparently safe 
and bt^noficial technology appears— use itT* Other things being equal, ntn^i 
technology that is medically promising will always be promptly adopted 
unless active disincentives exist \liat slow the process of adoption. 

* Are such disinceniiv/*s in place in the prAeni system for health care 
paynVnt in the United'Statcs? Regrettably, they arc not. Hospitals operate on 

^ • t lose to a full cost-reimbursement basis through governmental prognuns or 
private insurance'f^ans. Docton are paid t<^day in largest part not by patients 
bu^ by third partie>^the goveniment and insuntnce companies — on the 
basis of fees charged by the practitioners, and the fcTS themselves are largely 
uncomrolled. Payrnent for diagnostic tests and other ancillaiy services in the . 
hospital are reiml^ursed in the same way. Fhe amount and kind of medical 
services provided are largely at the discretion of the practitioner, not of the 
patient or the thirdi>arty payer, 1 he p<itient has little economic incentive to 
keep down < harges Cor nK^iit al services and typically has even less ability to 
make an independent judgment as to the quality of, or need for, the service^. 
* provided. 
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• If technology contributes to the aggregate cost o£ the medical care system of 
the naiion* it is not because of some^ing peculiur to technology. It is for the 
same reason that other factors contribtite to the escalation of medical ca-re 
costs — namely, ihat there is little at work in the system tenditig lo keep cdsts 
down, while at the same time the Congress and private purchasers of medical 
insurance have, so far been %villing lo }^ur dollars into the system, either 
directly 'or by tax subsidy,^ ' * - , - 

Change in the provider reimbursement ^y^^^^ 

The conclusion that flows from the preceding paragraphs is that qne way 

to address the cost iVj^reases att:^ibutabl^ to new medical technologies is to 

build incentives ipr cosi containment into the medical care payment system. 

How could this be coneK " " ^ 

\ * 
'L Tire Carter Admin isir^ioii prOjSoses to imposes national ceiling on 

hospital capital spending as as a tight limit (determined by a universal 

percentage increase over ihe pr^eding year) on the total revenues of each 

hovspiiah It is intended Uiat this m^hanism of limited funding compel each 

hopspital to establish, for the firstXtlme, internal machiner^^ fdr setting 

priorities among different expenditur.e^%pands. 

This approach has soW\promisiei>s|i l^st for the short run,^ It must be 

recdgnized, however, that its impact wnll beltnnted, since it does not coverall 

hospitals, anlcl since hospitals account for le^ than 50 percent of medical 

care^exjx^ndiiures.^ The impact this approach would have on die adoption 

of new technology i^ speculative. *\ ^ 

2, Another siiggesdon is that hospitals be required^^in advance of epch 
operaiing year, lo negotiate with the government a prosp^rtiye reimburse- 
ment budget — and then live within This approach is more hand-tailored 
than the universal percentage cap, and difficult to administer. Prospective 
reimbursement has not Ix^ctn subjected to a/uil test in the United States^ but 
expcrimenLs with ii are under way and should be continued. ' 

3, Ajnajor portion of aggregate health care spending is auributable to 
charges made by physiciatis'and by providers of auxiliary services; Short of 
<lire< t fee < 6mrols> it woulii be possible for the federal government, to develop 
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MThedules lo'limii the amount which ^le governmeni would pay to thq 
piovider for each designated medical service, or at leaSl for each new one. 
Private, insurers would' doubtless follow suit. This approach would encounter 
problems both in application, as, for example, in defining and enforcing 
the unit of sendee upon which the schedule is based/and because of the con- 
tinued ability of providers to expand services. Thr^organited heaiih 
professionals would also oppose it bitterly, J^neiheleSs, it has considerable 
appeal as a practical mechanism for cost coniain^mem. 

4. A point deserving particular mention is ilt&i \lie limited fee reimburse- 
ment approach just discussed could effeciiyely be linked to the proposal 
di-scussed in the seciiorr "preliminary communis on issues other than co^ 
containment," regarding- data collection and evaluation of medical tech- 
nologiHr-The physician limited fee reimbursemejfii mechanism, -once in 
place, would proxdde a" mechanism that would^ effectively '.discourage 
practitioners from Using medical procedures that are found by ^^xperience 
to be ineffective or to produce only marginal benefits at high costs. 

5. It would, of course, be }X>ssible to combine the cap approach for 
hospitals wirii a limited reimbursement fee schedule approach for health 
practitioners. A substantial impact on the rate of rise in national health care 
exfX'nditurcs would probably resuli.s The organized professions contend- 
that thi-s aj:)proach would have a negative effect an. the quality, character, 
and availability of health care: that contention is,* however, certainly 
debatable. 

6. In the view of .wme, the best long-term solution to- the problena is to 
introduce a fully effective competitive environment into the field of health 
care by completely restructuring the delivery system away fronj the iradi- 
tionsil solo pra< titioner fee-foi'-service basis. The rentral concept would be 
to deliver health care through organized, health care delivery systems in 
which physicians would have incentives to control costs, with payments 
aided by a national insurance vt^cher plan. Under such a scheme the 
ec onomic 'incentives of the tradiiiontl medical cure §ysiem would be reversed— 
i.c-,. health mamtenance onganizaiions (HMOs) and similar organized 
sysHcms would Compete among themselves and with the rest of ih?> system, 
consumers would choose their own 'provider, the income of physicians 
wotild not rise directly as a func iion-of increa.ses in the cost and amount of 
scrvic es pti formed, and nhe t ost risks would b<> shared by the heal th providers. 
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By uvo different .siaiutes, the government has sought to promote ih^ mowih 
ofHMO:^. ^ ; 

Existin^g laws and regulations sh|uld be mased^togo further toencoui^ge 
the spread of the HMO concept. But it must be recogimed.that the road to, 
a full rewgtuiizatipn of the nation's traditional heahh^^re delivery system 
\VQ.uld be long, difficult, and embattled. " 

7- Some? proponents of national heahh insurance believe iliat their own. 
favored plan x^^ould have the collateral advantage of coniaining costs of ihe 
medical care, sy^item. Opponents^ and some qxIh^y proponents, dispute this. 
The symposium panicipants did not debate nhe conljplex perennial lopit 
of national health insurance! viewing it as* collateral * to the technology 
* ihsiies before ^the group, * * ^ 

R'f^gulatory controls ^. > 

The approaches just reviewed seek to deal with the ''technology problem?* 
. by addressing/the^broader underlying problem of unconirolled costs arisinjg 

from our present system of i;eimbursing medical care providers. The proposi'^ 
/lions that follow deal with proposals to use direct regulation to respond to ihe 

phenomenon of new tedinology. (Whether any of these proposals tould 

command the degree of political consensus that would be required to mak^ 

them effective is not evaltiaied here.) 

• 1 . The mosi direct approach would be to u;}^ to impose a moratorium on 
technological advance and its introdiiction ipto use. This approach is boih 
undesirable and certain to fail. 

2. Rational use of new technology would be subsianiially enhan«d by 
guidelines, issued by the federal government and ^ developed through 
a process of concensus anjong interested groups, that vould assist decisions 
on whether new pieces of equipment or procedures are safe ancl efficacious, 
how many should be acquired, and who should^get them. Infomlationand 
advisory standards thus developed shot4ld be made available to public sector 
punhiising agents, PSROs. .Blue Cross-Blue Shield/ private insurance 
compani^s> and consumer purchasers of. private insurance, to help them 
deternt^e what new aid existing technology should be covered or pttrchased 
in their programs. Sut h information should also be made generally available 
lo the publi< > At each stagein the evaluative process, opportunities sl#>uld 
bt* provided for consumer input. Finite standards an,d assessment for each 
technologic^jil advance would be difficult lo develop^ but ihe effort, could 
be productive. 

3. State and local community planning agencies or health system 
agencit^s can make a contribution toward constraining the excess diffusion 
of ex|>ensive technology. Guidelines of the sort just described could be 
helpful to such agencies/ Experience to date would indicate, however, thai 
local health planhing agencies Tend to approve most applicawom made 
to them lx*cause they have little incentive to say "No/' They are not spading 
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iheir own. Vnoni-y, ami ihcy usually »re subjt"4;ted to heavyo-communiiy " 
l)irbhUiV in favoi of purclwsiijg \hv nt'^Kesi equipYneni. ^ Mg^ 

•I. Dim I vogv>^aiion of iccmiolog^' at xhv poim of viur,- lo-ihe inarkei is* 
an appioiu h that has btvn iricd. The Food and Drug Adminisiraiion legu- 
kucs.footi:, duig^, u)h,nu-tics. and (since 1976) nu'dical devices, by requiring, 
through variety of evaluative protetlures, federal ,s<ruiiny and a'i>pi<»'al 
belore such iieitts tan \w inuoduced to the market. Some have suggested that 
thj\ approach be extended to niedital procedures as well. This avenue»i\not. 
bpwevt>r, rtt omnu'nded. The <-osi would be very high, and it is unlikely that 
the FDA (ould obtain iheresmirces lou-anyoui the task adequately. Enormous 
tlifficulties would be encomuered die attempt to define and i.dei^ify 
individual procedures. More .^fundamentally, governmemal regulation is 
iiiheretxly a limited- tool, and invariably subject to poliii<-al interferemY 
when it undertakes to take action lhai is poiiiically unpopular, as recent 
. experience with laeiriie irtld .saccharin well illustrate, 

5. A national dollar limit could be imposed on hospital expenditures 
for capital goods, im luding liigh-cost technologies', sq ipm a hospital could 
not purchase such a wthnology without a Certificate-o|Needprj:M^«J!r-wJrich 
hithertc* has been lacking. This plan wmild re-ath onlvstoig'tickei technology 
items boughtlW hospitals. Utile tec hnologies and* purchases by doctors* 
ciffites would nc)i be reac bed. But suc h a national control would force some- 
degwe of priority settitig in the diffusion of costly technologies. 
• .6. Earlier disc ussed was a proposal for a federal agency to assume a direct 
respon-sibility'in assembling, keeping track of. evaluaung ancl publishing 
analyses of niedical lethnologics and prac tices in use. It is also pointed out 
d»at this a|)i>roa< h would gain major leverage by being coupled with Hmii.«, 
. on reimbuji^sem^tt- lo health care providers for partic ular services or pro- 
cedures. This combined mechanism would in fact 'be a (orm of direct 
rc'gtdation of technolcjgy. but one that did not suffer die bureaucratic- dis- 
acivantages of the FDA model and Would have the major advantages of 
bc'ing less coerc ive and based on ac tual experiencr with techn?>lc)gies as 
applied in a real environment. > 



Other approaches 

Besides c hatiges in the {jayrtient struc ture of the health can'sy.stcm and the 
introduction of direct c controls regarding techmjlogy, other supi)lemental 
loiig»u*rm approac hes siXould be memioned: ♦ 

1. As change comes to die structure and payment system of heahh care, 
corresjxmding c hange and postdcx total programs in medical schools could, 
help prepare health care |)roviders for later sirpporiive participation m ihe 
new system. 

2- Control of supply, as by tonstraining the supply of physicians and 
J^cxspiial facilities, es|x>c tally hospital beds, is a possible strategy. 



3/Comuixier e^ucauon campaigns could help public understandirug of 
th€ efficacy of existing technologies and miiigaie unrealistic public expecia- 
liorxs from nev technology. ' * 

4. In future, any federal agency that makes grants in sup|x>rt of bio- 
medi^l technology developni^^u should, in evaluatii^g^aripesearch proposal, 
'consider it to l>e a negative factor if the agency were to estimate that a success- 
fu) outcome of the proposed research would> develop a new technology that 
would have a high potential escalatory imi>act on heaUh caye costs without 
yielding benefits' tvorth the cost.* The federal* government might also seek 
to target it^ research support oi^' technologies with a,potenual for reducing 
costs. 

Nutshell summary ' 

* Medical technology per se is noi the culprit behind rising costs in health 

ctm\ 

The real problem underlying the soaring rise in the aggregate cost of the 
nation s health care system is the virtual absence in the system of iiScentix^es 
for <^oniaining costs. To deal with this problem, it is necessary to install 
su<h tncen lives. Various ways of doing this have been suggested^ such as 
hospital biidgei raps, limits on federal reimbursement rates per service, and 
( ompetition of prepaid plans with each other and with other forms of medical 
tare delivery. In the short run, hospital budget caps would be useful, bui in 
the long-run fundamental changes are required in the present payment 
, system . 

" IV> advame the safety ai>d efficacy of new medical technologies and proce- 
, dares and of ihose already in use, the fe^leral government should assume a 
grca<er res|x>nsibiyity for an ongoing gathering; assembling, evaluating 
and <!issen,unating^^pLiiata and analysis relying lo such technologies and 
protedurrs. ^ 
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^ l>^ird< ifjaru^ RspHig* Marks, Jind Ix'c ib rtot luiAcur in this iciuciuc. In iheirn^i^% ihej^eaR^i 
share of resean h gran is inv?)lves ouipuiS ihai are remote* from near-ierm application in medical 
mhncjJogy; funhermfjrc. predk ru>n ot i|>eoutg>mes of rescart h uncenain, inuodiK don ot this 
i^suc* in research applicaiicins wouki thu$ meaningless rebtjve to u$ imcndcd objwH'e and 
mwly add m the <ost preparing and reviewing proposals arid jus(jlVing awar^i de< u«>ns. It is 
ixmibie that inv<^$tmcnt demian$ on mearth and dcvek)pment programs might be .made in ihe 
hghi of fxpcded <ou impact, but ev^en thai M^ould be diffcuh. * 
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Current NdHSR Publications 



•National Center for Health Services Research publicayons of inierest to 
the heaUh community ai% available on request to NCHSR> Publications 
and Information Braich, 3700 Easi-We^t Highway, Room 7-44, Hyatisvilk, 
MD 20782 (lelephonh 301/4S6-8970). Mail requests will be facilitated by^ 
enclosure of* a self-adW adhesive-backed mailing labeL The«e publi-' 
rations also are available for sale through the National Technical Information 
.Service (NTIS), Springfield, \^ 22161 (telephone: 70B/557-4650). PB and 
:HRP numbers in parentheses are NTIS order numbers., Publii^iions which 
are out of stock in NCHSR are indicated as available only from NTIS, 
Prices may be obtained from the NfTIS order desk on request. 



Research Digests . / * 

^ll)e Re,%eank Digest Serm provides overviews of significant re^arch 
suppnrKHl by NCHSR. The series describes either ongoing or Completed 
l)r(>j(*( ts direcicd toward high priority health services problems. Issues are* 

^ prepared by the principal inwstigators performing the research, in collab- 
Oiation ^^'\\h NCIHSR staff. Digests are intended for an inierdiscipiimuy 
audience of heahh services planners, administrators, legislators, and othei^ 

• who make detisions on research apph<*ations. 

(HRA) 76-3144 Evaluation of a Medical Information System in a CornmunUy Hospital 
♦ {PB 264 353) 

, (HRA) 76-3145 Computer^StOfed Ambulatory Record (COSTAR) (PB 268 342) 

(j^p;^^) 77^31 50 Program Analysis of Physician Extender Algorithm Projects (PB 264 61 0, 

' available NTIS only) 
(HRA) 77-3161 Changes in the Costs oi Treatment of Selected Illnesses. 1951-1964-1971 
(HRP 0014598) ' 

(HRA) 77-3163 Impact of State Certificate-of-Need Laws on Health Care Costs and 
Utilization (PB 264 352) 

(HRA) 77-3164 An Evaluation of Physicran Assistants in Diagnostic Radiology 
(PB ^6 507, available^NTIS pnty) 

(HRA) 77-3166 Foreign Medical Graduates: A Comparative Study of State Licensure 
Policies (PB 266 233) 

(HRA) 77^3171 Analysis of Physician Price and Outpu) Decisions (PB 273 3l2) 

(HRA) 77-3173 Nurse Practitioner and Physician Assistant Training and Deployment 
(PB 271 000, available NTIS Only) 

(HRA) 77-3177 Automation of the Problem-Oriented Medical Record (PB 266 681, avail- 
able NTiS only) ^-r 
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<PH$) 78-3190 Uncertainties of Federal Child Health PoltOles: Impact m Two States 

(PB 283 202) , ^ . 

(PHS) 79-3231 ls^ae^ Study ol Socialization far Medicine , 
(PHS) 79-323$ AAMC Longitudinal Study of Medical School Graduates of 1960 
(PHS) 79-3238 Some Effects of Opebec Health Insurance 



Research Summaries 

The Research Sianmajy Series provides rapid access lo significant results of 
N(n-ISR*supporied research projects. The series presents ex.ecuti>fe sum- 
maries prepared by ihe invesiigaiors at the completion of the project, 
Sj>ecific findings are highlighied in^ more confise form than in the final 
report. The Reseurch Summayy Series is intended for health services admin- 
istrators, phmners. and other research users who require recent findings 
relevant to immediate programs in health Servians* 

ftecer^l Studies in Health Services Research, Vol, 1 (July 1974 through 
December 1976) (PB 266 460) ■ 

Recent Studies in Health Services Research, VoL II (CY 1976) (PB 279 
198) 

Quality of Medical Care Assessment Using Outcome Measures (PB 
272 455) f 

Criterion Measures of Nursing Care Quality (PB 287 449) 
Optimal Electrocardiography (PB 281 558) 
Assessing the Quality of Long-Ternrt Care 
A National Profile of Catastrophic JUness {PB 287 291) 
Per-Care R€imbursenner>t for Medical Care 
Nurse Practitioners and Physician Assistants: A Research Agenda 



(HP A) 77-3162 
(HBA) 77-3183 
(HRA) 77-3176 

{PHS) 78-3187 
(PHS) 78-3193 
(PHS) 78-3192 
(PHS) 78-3201 
(PHS) 79-3230 
(PHS) 79-3236 



Policy Research 

T'hv Policy R^earch Series describes findings from the research program 
that' have major significance for policy issues of the momenL These papers 
are prepaj cxl by memlx^rs of the staff of NCHSR or by independent invesli- ' 
gators. The series is intended specific ally to inform those m the public and 
private sectors who must consid(n-> design, and implement policies affecting 
the delivery of he^dth services. 

(HRA) 77^182 Contf oiling the Cost of Health Care (PB 266 885) 

r 

Research Reports 

Thi\ Research^ Report Series provides significant research reports in their 
entirety upon the cc>m}>le(ion of the project Research Reports are developed 
by the* princif>al investigators who conducted the research^ and are dirccicxl 
to selcc ted users of health services research as part of a continuing NCHSR 
effort to ex}K*dite the dissemination of new knowledge resulting from its 
projec t support. 



{HRA) 76-3143 Computer-Based Patleht Monitoring Systems (PB 266 608) 
{HfiA) 77-3152 How Lawyers Handle Medical Malpractice Cases {HRP 0014313)^ . 
{HRA) 77-3159 An Analysts of the Southern California Arbitration Project, January 

1966 through June 1975 {HRP 0012466) 
(Ht=( A) 77-3165 Statutory Provisions for Binding Arbitration of Medical Malpractice 

Cases {PB 264 409, available NTIS only) 
(HRA) 77-3184 1960 and 1970 Spanisn Heritage Population of the Southwest by County 

{PB 280 656. available NTlS only) 
(HRA) 77-3188 Oemonstratior) and Evaluation of a Total Hospital Information System 

{P8 271 079) N 
,{HRA) 77-3189 Drug Coverage under National Health Insurance: The Policy Cptioms 

(PB 272 074) 

(PHS) 78-3204 Experiments in Interviewing Techniques: Field Experiments in Health 

Reporting {PB 276 080, available NTIS only) 
(PHS) 76-3211 Emergency Medical Technician Performance Evaluation (P8 285 961) 
(PHS) 79-3217 Evaluation Of Child Abuse and Neglect Demonstration Projects, |974^77, 

Vols, 1 and 2 ' ^ 

(PHS) 7aN32l9 Needed Research in the Assessment and Mbnitoring of the Quality of 

Medical Care (PB 288 826) 
(PHS) 79-'32h0 Telehealth Handbook: A Guide to Telecommunication Technology for 
* Rural Health Qare 

(PHS) 79-3237 A Cost-Effective Approach to Cervical Cancer Detection J 
Research Management . 

rhe Research Mmiageynenl Series ckscrihcs prograipmadc rather than lech- 
ni<al aspec ts of the NCHvSR ircsearch effort. Information is presented on 
ihc NC:HSR goals, research objectives, and priorities: in addition, this series 
contains lists of grants md contracts, and administrative information oi? 
funding. Public ations in this series are intended to bring basic information 
*on NC:i iSR jxnd its programs to research planners, administraiors, and others 
who are involved with the ailocatfon of research resources. 

(PHS) 79-3220 Emergency Medical Services Systems Research Projects, 1978 
(PHS) 79-3241 NCHSR Research Priorities 



Research Proceedings 

The Resforrh P/o<eeduigs Smrs extends the availabiliiy of new research 
announced ai key conferences^ synii>osia and semiruus sponsored on sup- 
poriecJ by NCIKSR. hi addiiion to papers presented, publiratioas in this 
s(^ries inc lud(^ discussions and responses whenever possible. Ilie series is 
iniendcxl to hcv*}p m<*c^i the information needs of heaUi> services providers 
and others *who recjuirc* direct access \o concepts and ideas evoiving from 
the exc hange of researc h resuhs. 

(HRA) 76-3138 V^omen and Their Health: Research Implications lor a New Era (P8 264 

359, available NTIS only) 
(HRA) 76-3150 Intermountain MecJical Malpractice j(P8 268 344, available NTIS only) 
IhRA) 77-3164 Advances in Health Survey Research Methods (P8 262 230) 
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bursement {PB 271 386) ^ 

Emergency Medical Services: Research Methodology (PB 279 096) 
Health Survey Research Methods, Second Biennial Conference . 
Drug Coverage Under National Health Insurance 
Health Services Research In Puerto Rico , ^ 

Emergency Medical Services Research Methodologies— Workshop f 
Effects of the Payment Mechanism on the Health Care Delivery System 
A National Conference on Health*-Poticy, Planning, and Financing the 
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